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Ring A is benzo, thieno. pyrido, pyrazino, pyrimido. furano. selenolo or pyrrolo; and R 1 to R' 3 , E, G, L. M, X 

and n have the meanings stated in the text. A .. . er ,. hi-p^p 

The compounds are cholinesterase inhibitors useful in the treatment of dement.a and Alzhe.mer s disease. 
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TRICYCLIC-CYCLIC AMINES AS NOVEL CHO LIN ESTERASE INHIBITORS 



The present invention relates to tricyclic-cyciic amines of the formula I below, and pharmaceutical^ 
acceptable salts of such compounds. The compounds of formula I are cholinesterase inhibitors and are 
useful in enhancing memory in patients suffering from dementia and Alzheimer's disease. 

Alzheimer's disease is associated with degeneration of cholinergic neurons in the basal forebrain that 

5 play a fundamental role in cognitive functions, including memory. Becker et aL. Drug Development 
Research, 12, 163-195 (1988). As a result of such degeneration, patients suffering from the disease exhibit 
a marked reduction in acetylcholine synthesis, choline acetyltransferase activity, acetylcholinesterase 
activity and choline uptake. 

It is known that acetylcholinesterase inhibitors are effective in enhancing cholinergic activity and useful 

io in improving the memory of Alzheimer's patients. By inhibiting acetylcholinesterase enzyme, these com- 
pounds increase the level of the neurotransmitter acetylcholine in the brain and thus enhance memory. 
Becker et al., supra, report that behavioral changes following cholinesterase inhibition appear to coincide 
with predicted peaiT levels of acetylcholine in the brain. They also discuss the efficacy of the three known 
acetylcholinesterase inhibitors physostigmine, metrifonate, and tetrahydroaminoacridine. 

75 The present invention relates to compounds of the formula 
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Ring A is benzo, thieno, pyrido, pyrazino, pyrimido, furano, selenolo or pyrrolo; 
45 R 2 is hydrogen, (Ci -Chalky!, benzyl, fluoro or cyano; 

R 3 r* rs and R 5 are each independently selected from hydrogen, (Ci-Cs)alkoxy, benzytoxy, phenoxy, 
hydroxy, phenyl, benzyl, halo, nitro, cyano, COOR 9 , CONHR 9 , NR 9 R 10 , NR 9 COR 10 , (Ci-C 6 )alkyl optionally 
substituted with from 1 to 3 fluorine atoms; SO p CH 2 -phenyl wherein p is 0, 1 or 2; pyridylmethyloxy or 
thienylmethyloxy; wherein the phenyl moieties of said phenoxy, benzyloxy, phenyl and benzyl groups, and 
so the pyridyl and thienyl moieties of said pyridylmethyloxy and thienylmethyloxy may optionally be substi- 
tuted with 1 or 2 substituents independently selected from halo, (Ci-C*)aikyl, trifluoromethyl, (Ci-C*)alkoxy, 
cyano, nitro and hydroxy; 

or two of R 2 . R 3 , R 4 . R 5 and R e are attached to adjacent carbon atoms and form, together with said 
adjacent carbon atoms, a saturated 5 or 6 membered ring wherein each atom of said ring is carbon, 
nitrogen or oxygen (e.g. a methylenedioxy or ethyienedioxy group or a lactam ring); 
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R9 and R 10 are each independently selected from hydrogen and (Ci-C 6 )alkyl, or NR 9 R 10 together form 
a 4 to 8 membered ring wherein one atom of the ring is nitrogen and the others are carbon, oxygen or 
nitrogen, or NR 9 COR 10 together form a 4 to 8 membered cyclic lactam ring; 

G is carbon or nitrogen; 
5 E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone; 

the curved dashed line in ring B represents one double bond, so that ring B contains two double bonds, 
and the curved dashed line in ring D represents an optional double bond, so that ring D may contain 1 or 2 
double bonds; 

each of the straight dashed lines connecting, respectively, R 1 \ the carbon to which P is attached and X 
to to ring D represents an optional double bond; 

the carbon at any of positions 1-3 of ring D may optionally be replaced by nitrogen when such carbon 
is adjacent to a carbonyl group, the carbon atom of which is at position 1, 2 or 3 of ring D, so that ring D is 
a lactam ring; 

X is O, S, NOR 1 , hydrogen or (Ci-C 6 )alkyl, with the proviso that X is double bonded to ring D only 
75 when the member of ring D to which it is bonded is carbon and X is O, S or NOR 1 ; 
R 1 is hydrogen or (Ci-Cs)alkyl; 
q is an integer from 1 to 2; 

n is an integer from 1 to 3 when ring D is a lactam ring and n is an integer from 0 to 3 when ring D is 
not a lactam ring; 
20 M is carbon or nitrogen; 

L is phenyl, phenyl-(Ci-C 6 )alkyl, cinnamyl, or pyridylmethyl, wherein the phenyl moieties of said phenyl 
and phenyl -(Ci-C G )alkyl may optionally be substituted with 1-3 substituents independently selected from 
(Ci-C 6 )alkyl, (Ci-C 6 )alkoxy, (Ci-COalkoxycarbonyl, (Ci-COatkylcarbonyl or halo; 
R 11 is hydrogen, halo, hydroxy, (Ci-C*) alkyl, (Ci-C 4 )alkoxy or oxygen; 
25 R 12 and R 13 are each independently selected from hydrogen, fluoro, hydroxy, acetoxy, mesylate, 
tosylate, (Ci-COalkyl, and (Ci-C 4 )aikoxy; or R 12 and R 13 may, together with the atoms to which they are 
attached, when both of R 12 and R 13 are attached to carbon atoms, form a three, four or five membered ring 
wherein each atom of said ring is carbon or oxygen. 

R 7 and R 8 are each independently selected from hydrogen, (Ci-C G )alkyl, (Ci-C e )alkoxy, wherein said 
30 (Ci-C 6 )alkoxy is not attached to a carbon that is adjacent to a nitrogen; (Ci-Os)alkoxy carbonyl, and (Ci-C 6 )- 
alkylcarbonyi; 

or R 8 and R 12 , together with the atoms to which they are attached, form a saturated carbocychc nng 
containing 4 to 7 carbons wherein one of said carbon atoms may optionally be replaced with oxygen, 
nitrogen or sulfur; 

35 with the proviso that: 

(a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone, then 6 is carbon; (b) when G is 
nitrogen, then E is carbon or nitrogen; (c) when either E and G are both nitrogen, or G is carbon and E is 
oxygen, sulfur, sulfoxide or sulfone. then R 2 is absent; (d) each of the atoms at positions 1, 2 and 3 of ring 
D may be bonded by no more than one double bond; (e) when R 11 is oxygen it is double bonded to ring D 

40 and when R 11 is other than oxygen it is single bonded to ring D; (f) when both X and R 11 are oxygen and 
double bonded to the carbons at positions "1 " and "3". respectively, of ring D, or positions "3" and "1 " B 
respectively, of ring D. then the carbon at position "2" of ring D is replaced by nitrogen; and (g) X is 
attached to the position on ring D that is adjacent to the position to which the hydrocarbon substituent 
containing P is attached. 

45 The present invention also relates to the pharmaceutical^ acceptable acid addition salts of compounds 
of the formula I. Examples of such pharmaceutical^ acceptable acid addition salts are the salts of 
hydrochloric acid, p-toluenesulfonic acid, fumaric acid, citric acid, succinic acid, salicylic acid, oxalic acid, 
hydrobromic acid, phosphoric acid, methanesulfonic acid, tartaric acid, di-p-toluoyl tartaric acid, and 
mandelic acid. 

so This invention also relates to a pharmaceutical ly composition for inhibiting cholinesterase comprising a 
compound of the formula I or a pharmaceutical^ acceptable acid addition salt thereof, and a pharmaceuti- 
cally acceptable carrier. 

This invention also relates to a method for inhibiting cholinesterase in a mammal comprising administer- 
ing to a mammal an amount of a compound of the formula I or a pharmaceutical^ acceptable acid addition 
55 salt thereof effective in inhibiting chlolinesterase. 

This invention also relates to a method for enhancing memory or treating or preventing Alzheimer's 
disease in a mammal comprising administering to a mammal an amount of a compound of the formula I or 
a pharmaceutical^ acceptable acid addition or salt thereof effective in enhancing memory or treating or 
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preventing Alzheimer's disease. 

The term "mammal", as used herein, includes humans. 

The term "halo", as used herein, includes chloro. bromo or fluoro. 

The term "(C1-C4) alkylcarbonyl", as used herein, refers to a substituent of the formula 
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-C-R 7 



wherein R 7 is (Cm -CO alkyl. 

75 The term "phenylcarbonyl", as used herein, refers to a substituent of the formula V above, wherein R 7 
is phenyl. 

The term "(C1-C4) alkoxycarbonyl" refers to a substituent of the formula V above, wherein R 7 is (C1- 
C4) alkoxy. 

The term "(Ci-C e ) alkoxycarbonyl", as used herein, refers to a substituent of the formula V above, 
20 wherein R 7 is (Ci-Cg) alkoxy. 

The term "(Ci-C 6 )alkylcarbonyl", as used herein, refers to a substituent of the formula V above, wherein 
R 7 is (Ci-Cs)alkyi. 

Preferred compounds of this invention are compounds of the formula I above, wherein E is carbon or 
nitrogen, 6 is nitrogen, ring A is benzo, pyrido or thieno, two of R 3 , R* R 5 and R 6 are hydrogen and the 
25 other two are independently selected from hydrogen, methyl, ethyl, propyl, methoxy. ethoxy, propyloxy, 
benzyloxy, hydroxy, tosyloxy, fluoro, acetoxy, N-ethylcarbamate ester and N-methylcarbamate ester; X is 
oxygen or sulfur and is attached to the carbon at position "1" of ring D, each of R 2 , R 11 , R 12 and R 13 is 
hydrogen, the hydrocarbon chain to which P is attached is single or double bonded to ring D, and P is 



Other preferred compounds of this invention are those having formula I above, wherein E is carbon, 
nitrogen, sulfur or oxygen, 6 is carbon, ring A is benzo, pyrido or thieno, two of R 3 , R 4 , R 5 and R 6 are 
40 hydrogen and the other two are independently selected from hydrogen, methyl, ethyl, propyl, methoxy, 
ethoxy, propyloxy, benzyloxy, acetoxy, N-ethylcarbamate ester, N-methylcarbamate ester, hydroxy, 
tosyloxy and fluoro, X is oxygen or sulfur and attached to the carbon at position "1" of ring D, each of R 2 , 
R 11 , R 12 and R 13 is hydrogen, the hydrocarbon chain to which P is attached is single or double bonded to 
ring D, and P is 
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Specific preferred compounds of the invention are: 

2,3-dihydro-2-[[1 -(phenylmethyl)-4-piperidiny l]methylene]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2,3-dihydro-7-methoxy-2-[[1 -pheny Imethy l)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2,3-dihydro-6,7-dimethoxy-2-[[1-(phenylm^ 

2,3-dihydro-7-fluoro-2-[[1-(phenylmethyl)-4-piperidinyl]methyleneJ-1H-pyrrolo[1,2-a]indol-1-one; 
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2 3-dihydro-7-methyl-2-[[1 -(phenylmethylH-piperidinyl]methylene]-1 H-pyrrolo[[1 ,2-a]mdol-1 -one; 
23-dihydro-6-methyl-2-[[1 -(pheny Imethy lh^^^ 

2>dihydro-8-methy l-2-[[1 -(pheny Imethy l)-4-piperidiny i]methylene]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

2i3-dihydro-6-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyI]methy lene]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
5 2>dihy dro-7-benzy Ioxy-2-[[1 -(phenylmethy l)-4-piperidiny l]methy lene]-1 H-py rrolo[1 ,2-a]indol-1 -one; 

2!3-dihydro-7-ethoxy-2-{[1 -phenylmethyl)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

2!3-dihydro-8-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methylene]-1 H-py rro!o[1 ,2-a]indol-1 -one; 

2!3-dihydro-7-p-tosyloxy-2-[[1 -(pheny Imethy l)-4-piperidinyl]methylene]-1 H-py rrolo[1 ,2-a]indol-1-one; 

2>dihydro-2-[[1 -(phenylmethy l)-4-piperidiny IJmethy H-pyrrolo[1 ,2-a]indol-1 -one; 
io 2!3-dihydro-7-methoxy-2-tl1 -(phenylmethyl)-4-piperidinyl]methylh1 H-pyrrolo[1 f 2-a]indol-1 -one; 

2!3-dihydro-7-f luoro-2-[[1 -(phenylmethyl)-4-piperidlnyl]methyl]-1 H-py rrolo[1 f 2-a]indol-1 -one; 

2!3-dihydro-6,7-dimethoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

2!3-dihydro-9-methyl-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl]-1 H-pyrrolo[1 f 2-a]indol-1 -one; 

2!3-dihydro-7-methyl-2-[[1 -(pheny Imethy l)-4-piperldiny l]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
75 2>dihydro-6-methyl-2-[[1-(phenylmethyl)-4-pjperidinyl]methy!]-1H-pyrroIo[1^-a]indol-1-one; 

2!3-dihydro-8-methyl-2-[[1 -(pheny Imethy l)-4-piperidinyI]methyI]-1 H-pyrrolo[[1 ,2-a]indol-1 -one; 

2!3-dihydro-6-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

2!3-dihydro-6-benzyloxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

2!3-dihydro-7-ethoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

20 2!3-dihydro-8-methoxy-2-[[V 

2!3-dihydro-7-tosyloxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 f 2-a]indol-1 -one; 

2 3-dihydro-7-hydroxy-2-[[1 -(pheny Imethy IH-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1-one; 

2!3-dihydro-2-methyl-7-methoxy-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 

2 3-dihydro-7-acetoxy-2-[[1 -(pheny lmethyl)-4-piperidinyl]methyl]-1 H-pyrro!o[1 ,2-a]indoM -one; 
25 2!3-dihydro-1-oxo-2-[[1-(phenylmethylH-piperidinyl]methyl]-1 H-pyrro!o[1 ,2a]indole-7-ol, methyl carba- 
mate ester; . ..... 

2,3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indoM -thione; 

2,3-dihydro-7-methyl-2-[[1 -(phenylmethy l)-4-piperidiny l]methy l>1 H-py rrolo[1 ,2-a]indol-1 -thione; 

2,3-dihydro-7-hy droxy-2-[[l -(pheny Imethy l)-4-piperidiny IJmethy I]-1 H-pyrrolo[1 ,2-a]indol-1 -thione; 
30 1 ,2,3,4-tetrahydro-2-[[l -(pheny!methyl)-4-piperldiny l]methyl]-cyclopent[b]indol-l -one; 

1 !2!3,4-tetrahydro-2-[[1 -(phenyls 

l!2,3!4-tetrahydrc^4-methyh2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-cyclopem^^ 
l!2!3!4-tetrahydro-5-memoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylenehcyclopent[ 
l!2!3!4-tetrahydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-cyclopen^ 

35 i*2!3!4-tetrahydro-8-methoxy^ 

1 ,2!3!4-tetrahydro-7-methoxy-2-t[1 -(phenylmethyl-4-piperidiny l]methylene]-cyclopent[b]indol-3-one; 

1^3,4-tetrahydro-4-benzoyl-2-[[1^^^ 
l!2A4-tetrahydro-6^dimeth^^ 

ll2!3 f 4-tetrahydro-6,7-dimethyl-2-[[1 -(pheny Imethy l)-4-pipe"cl<nyl]methylene]-cyclopent[b]indol-3-one; 
40 1 t 2!3,4-tetrahydro-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-cyclopent[b]indoi-3-one; 
ll2l3,4-tetrahydro-4-methyl-2-[[1-(phenylmemyl)-4-piperidinyl]methyl]-cyclopent[b^ 

1 ^3.4-tetrahydro-S-methoxy^ 

1 ( 2,3,4-tetrahydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopem 
1 f 2!3!4-tetrahydro-8-methoxy-2-[[1-(phenylmethylH-piperidinyl]methyl]-cycto 
45 i]2!3/Hetrahydro-4-benzyl-2-[[1 -(pheny 
1*2!3!4-tetrahydro-7-methoxy-2-^ 
1*2,3!4-tetrahydro-4-benzoy1-2-[[1-te^ 

l!2!3!4-tetrahydro-4-tosyI-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopentM 
l!2.3.4-tetrahydro-6J-dimethoxy-2-[[1-(phenylmethyl)-4i3iperidinyl]methylK^ 
so i]2!3!4-tetrahydro-6-hydroxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopentt^^^ 

l!2,3,4-tetrahydrch7-hydroxy-2-[[1-(ph^ 

1 t 2!3!4-tetrahydro-67-dimethyl-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopen^ 

l!2 i 3 i 4-tetrahydrch4-methyl-2-[[1-(pheny!methyl)-4-piperidinyl]methyl]-cyclo^^ 

1 , ,2 , I 3 t 4-tetrahydro-5-methoxy-2-ai-(phenylmethyl)-4-piperidinyl]methyl^ 

55 i*2!3,4-tetrahydro-6-methoxy-2-[[1^ 
1,2,3/Metrahydrch8-methoxy-2-[l1-^ 

1,2!3!4-tetrahydro-7-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl>cyclopent[b]ln^ 
l',2]3,4-tetrahydro-67-methoxy-2-^ 
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1 ,2,3,4-tetrahydro-6-hydroxy-2-[[1 -(phenylm^ 
1,2.3.4-tetrahydrc^7-hydroxy-2-[[1-(phenylm^ 
1,2,3,4-tetrahydro-6.7-dimethyl-2-[[H^^ 

2,3-dihydro-6-methoxy-2-[[1-(phenyimethyl)-4-piperidinyi]methylene]-1 H-cy elope nt[b](benzo[b]fu ran)- 1- 

one; 

2,3-dihydrch6-methoxy-2-[[1-(phenylmethy^^ 

2,3-dihydro-2-[[1 -(phenylmethyl)-4-piperidiny l]methy H-pyrrolo[1 ,2-a]benzimidazol-1 -one; 
2,3-dihydro-6-methoxy-2-[[1-(phenylmethylH-piperidinyl]methyIene]-1H 

one; 

2>dihydro-6-methoxy-2-[[1 -(phe^ 

one; 

2,3-dihydro-2-[[1 -(phenylmethy l)-4-piperidinyl]methy l]-1 H-pyrrolo[1 ,2-a](thieno[2,3-b]pyrrol)-1 -one; 
2,3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a](6-azaindol)-1 - 

one; 

2,3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidiny l]methyl]-1 H-pyrrolo[1 ,2-a](6-azaindol)-1 -one; 
1,2,3,4-tetrahydro-6-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]ethyl]-pyrrolo[3,4-b]indol-3-one; 
1,2,3,4-tetrahydro-6-methy!-2-[[1-to^ 
1,2,3,4-tetrahydro-7-methyl-2-[2-[1-(ph 

2 f 3-dihydro-1 -hydroxy-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methy lene]-1 H-pyrrolo[1 ,2-a]indole; 

2,3-dihydro-1 -hydroxy-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidiny l]methy l]-1 H-py rrolo[1 ,2-a]indole; 

2.3-dihydro-l -acetoxy-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidiny l]methyl]-1 H-pyrrolo[1 ,2-a]indole; 

2,3-dihydro-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methyl]-1 H-py rrolofl .2-a]indol-1-oxime; 

The compounds of formula I may have optical centers and may therefore occur in different isomeric 
forms. The invention includes all isomers of such compounds of formula I, including mixtures thereof. 

The preparation of compounds having the formula I and certain of the starting materials used in their 
synthesis is illustrated in the following reaction schemes. In the reaction schemes and discussion that 
follow, the compounds of formula I are represented by the formulae l-A, l-B, l-C... Except where otherwise 
stated in the reaction schemes and discussion that follow, R\ R 2 , R 3 , R*, R 5 , R e , R 7 , R a , R 9 , R 10 , R 11 , R 12 , 
R 13 , A, B, D, E, G, P, n, q, p, M, N, L, and the curved and straight dashed lines are defined as above. 

All articles, books, patents and patent applications cited in the following discussion are incorporated 
herein by reference. 

SCHEME 1 
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SCHEME 9 
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The novel compounds of formula I are prepared from a variety of tricyclic ketones having the formula 
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Listed below are several species of the tricyclic ketones of formula III. represented, respectively, by the 
formulae lll-A through lll-M, followed by the methods by which they may be obtained. 
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35 

Tricyclic ketones having the formula lll-A may be prepared from compounds of the formula 



40 



45 




H 



by known methods described in the literature. 
so Compounds of the formula VI, wherein ring A is benzo may be prepared by the Fischer-lndole 

Synthesis (J. Chem. Soc. 7185 (1965); J. Chem. Soc , 3499 (1955); J. Chem. Soc Trans. 59, 209 (1891); 

Brian Robinson, The Fischer Indole Synthesis (1982)) and by the Reissert Synthesis ( Heterocyclic 

Compounds. 3. 18 (1962); J. Am. Chem. Soc, 71, 761 (1949)). Compounds of the formula VI, wherein ring 

A is pyrido, pyrazino or pyrimido. may be prepared by a method analogous to the Reissert Synthesis (J. 
55 Med. Chem., 32. 1272 (1989); J. Am. Chem. Soc , 87, 3530 (1965)). Compounds of the formula VI, wherein 

ring A is benzo. thieno, furano.Telenolo or pyrrolo. may be prepared as described in Collect. Czech. Chem. 

Commun., 46, 2564 (1981), (Can. J. Chem., 56, 1429 (1978) and J. Chem. Soc. Perkin TransT l, 931 (1987). 
The tricyclic ketones of the formula Il1-A~may be synthesized from the corresponding compounds of the 

15 
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formula VI according to a procedure analogous to that described in J. Med. Chem. , 28, 921 (1985). Those 
compounds of the formula lll-A wherein R 2 is other than hydrogen may also be synthesized from the 
corresponding compounds of the formula VI. according to a procedure analogous to that descnbed in Arch. 

Pharm.. 308. 779 (1975). .. 

Tricyclic ketones of the formula lll-B wherein ring A is benzo may be prepared from the corresponding 

compounds having the formula 



w 



15 




using the Fischer-lndole Synthesis, as described in Heterocycles . 12. 913 (1979). Khim-Farm Zh. USSR. 23. 
20 229 (1989). J. Org. Chem.. USSR (English). 1586 (1966) and Japanese Patent 56083471. Compounds of the 
formula lll-BTVhereiTTring" A is benzo. thieno, pyrido, pyrazino. pyrimido, furano. selenolo or pyrrolo may be 
prepared from the corresponding compounds having the formula 



25 



30 




CHO 



35 by a method analogous to that described in J. Med. Chem. . 32. 1098 (1989). Alternatively, they may 
prepared starting with corresponding compounds of the formula 




COOEl 



by a procedure analogous to that described in Bull. Chem. Soc. Japan , 49, 737 (1976) and Am. Chem. . 662. 

W Tricyclic ketones having the formula lll-C. may be prepared according to the methods described in J. 
Org. Chem.. 42. 1213 (1977), J. Heterocyclic Chem. 24. 1321, 11987); J. Chem. Soc . 700 (1951), Ann. 
Chem.. 696, ll6 (1966), and J. Org. Chem.. 45. 2938 (1980). 

Tricyclic ketones having Ihilormula lll-D. may be obtained as follows. First, a compound having the 

formula 
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10 



5 




OH 



is synthesized from the corresponding compound of the formula 



75 



20 




25 



by a procedure analogous to that described in J. Chem. Soc , C ± t 70 (1969). The alcohol product is then 
oxidized to form the desired tricyclic ketone. The oxidation reaction is generally performed using man- 
ganese dioxide or selenium dioxide in a solvent such as methylene chloride, benzene, chloroform, toluene, 
30 dioxane or tetrahydrofuran (THF) at a temperature from about room temperature to about the reflux 
temperature of the solvent. 

Tricyclic ketones having the formula Hl-E may be prepared from the corresponding compounds having 
the formula 



by a method analogous to that described in J. Chem. Soc., 863 (1951) and J. Org. Chem. , 29, 175 (1964). 

Tricyclic ketones of the formulae II I- F and Ifl-G may be prepared from the corresponding compounds of 
the formula 

so 



35 



40 




45 



55 
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5 




C00C 2 H 5 



10 



according to a procedure analogous to that described in Bull. Chem. Soc, Japan, 49, 737 (1976), Ann. 
Chem. , 662 , 147 (1963) and J. Heterocyclic Chem. , 7, 107 (1970). 

Tricyclic ketones having the formula lll-H may be prepared from the corresponding tricyclic ketones of 

75 the formula lll-G as illustrated in scheme 7. The appropriate compound of the formula lll-G is reacted with 
one equivalent of a peracid such as m-chloroperbenzoic acid or peracetic acid, in a suitable reaction inert 
solvent such as chloroform or methylene chloride, at a temperature from about 0 to about 70 C, to yield 
the desired product of formula lll-H. Alternatively, the appropriate compound of the formula lll-G can be 
reacted with sodium periodate in a water/alcohol solvent such as water/methanol or water/ethanol at a 

20 temperature from about 0 to about 70* C. 

The preparation of tricyclic ketones having the formula lll-J is also illustrated in scheme 7. These 
compounds may be obtained starting with the corresponding compounds of the formula Hl-G or those of the 
formula lil-H. The first method involves reacting the appropriate compound of the formula lll-G with 
potassium permanganate in a suitable reaction inert solvent such as acetone/water, at a temperature from 

25 about 0 to about 50 * C. Alternatively, the appropriate compound of the formula lll-G may be reacted with 
greater than two equivalents of m-chloroperbenzoic acid or peracetic acid in a suitable reaction inert solvent 
such as chloroform or methylene chloride, at a temperature from about 0 to about 60 * C. Such appropriate 
compound of the formula lll-G may also, alternatively, be reacted with hydrogen peroxide in a water/alcohol 
solvent such as water/methanol or water/ethanol, at a temperature from about 0 to about 50 * C. All three of 

30 the foregoing reactions yield tricyclic ketones of the formula lil-H. 

As mentioned above, tricyclic ketones of the formula lll-J may also be prepared from the corresponding 
compounds of the formula lll-H. Such compounds of the formula lll-H will yield the desired tricyclic ketones 
of the formula lll-H when reacted with either a peracid or hydrogen peroxide. Each of these reactions is 
typically carried out as described in the preceding paragraph. 

35 Tricyclic ketones of the formula lil-K may be prepared by a procedure analogous to those described in 
Ann. Chem. , 1437 (1985), Ann. Chem. , 1422 (1985); Ann. Chem. , 239 (1989); Zimmer, H., Natural Product 
Gordon Research Conference , New Hampton School (July, 1989). ~ ~ 

Tricyclic ketones of the formulae lll-L and lll-M may be prepared by a method analogous to that 
described in European Patent Application EP 317088. 

40 Scheme 8 illustrates how tricyclic ketone intermediates containing a carbonyl group at position "2" of 
ring D (i.e., wherein an oxygen is double bonded to the carbon at position "2") may be obtained from the 
corresponding tricyclic ketones wherein the carbonyl group is at position M 1" or "3" of ring D. This 
procedure is analogous to that described in Can. J. Chem., 60. 2678 (1982). 

The novel compounds of formula I are prepared from tricyclic ketones of the formula III as illustrated in 

45 Schemes 1-6 and described below. 

Referring to scheme 1 , compounds of the formula l-A may be prepared by reacting a tricyclic ketone of 
the formula III with an aldehyde of the formula 



55 



50 
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This reaction is generally carried out in a suitable reaction inert solvent in the presence of a base. Sodium 
hydride, piperidine or pyrrolidine may be used as the base, and the reaction conducted in a solvent such as 
tetrahydrofuran (THF), dimethy If orm amide (DMF), dioxane or toluene, with or without ethanol, at a tempera- 
ture from about -40 to about 110* C. Alternatively, lithium or sodium diisopropylamide or lithium or sodium 

5 bis(trimethylsilyl)amide may be used as the base. When using such alternative method, the base is typically 
first added to the compound of formula III in a solvent such as THF, methylene chloride or toluene, 
preferably THF, at a temperature from about -78 to about 0*C, followed by addition of the aldehyde. After 
addition of the aldehyde, the reaction mixture is stirred at a temperature from about -78 to about 40* C, 
preferably from about 0*C to about room temperature. In a second alternative method, a sodium or 

70 potassium (C1-C4.) alkoxide may be used as the base, and the reaction conducted in a reaction inert solvent 
such as toluene, DMF, THF or methylene chloride, with or without ethanol (1 to 3 equivalents to base), or in 
a lower alcohol, at a temperature from about -40 ° C to about the reflux temperature of the solvent preferably 
from about 0* C to about room temperature. 

Preferably, the foregoing reaction of the tricyclic ketone and aldehyde is carried out using sodium 

75 hydride, piperidine, pyrrolidine or lithium diisopropyl amide as the base and THF or toluene as the solvent, 
at a temperature from about 0*C to about 110° C. The foregoing reaction, using any of the three above 
methods, may be quenched with 1-3 equivalents of acetyl chloride, mesyl chloride or tosyl chloride, to give 
the desired compound of formula I-A. 

Compounds of the formula l-B may be prepared by hydrogenating the corresponding compound of 

20 formula l-A. The hydrogenation is usually carried out using platinum dioxide or palladium on charcoal, in a 
suitable reaction inert solvent, at a temperature from about 15 to about 70° C and a pressure from about 0.5 
to 6 atm. Examples of suitable solvents are lower alcohols, ethyl acetate and THF, with or without ethanol. 
The preferred solvent is a mixture of ethanol and THF or a mixture of ethanol and ethyl acetate, and the 
preferred temperature is about room temperature. 

25 Formula IC, also shown in scheme 1 , represents compounds wherein P is 



30 



40 



45 



\ 

N-L 

/ 



35 Compounds of the formula IC may be obtained, as illustrated in scheme 1, from tricyclic ketones of the 
formula III by reacting said tricyclic ketone with formaldehyde or a formaldehyde polymer and a compound 
of the formula 



H-N N-L 



Generally, this reaction is conducted in a suitable reaction inert solvent such as a lower alcohol/water 
mixture or THF, and at a temperature from about 10* C to about 200* C. Preferably, the solvent is 
alcohol/water, the temperature is from about room temperature to about 100*C and the pH of the reaction 

so mixture is from about 2.5 to about 3.5. 

Compounds of the formula l-B or l-C may be converted to the corresponding compounds of the formula 
l-D t l-E and l-F, by the procedure illustrated in scheme 2. Compounds of the formula l-B may be converted 
to the corresponding compounds of the formula l-D by the following two methods. The first method involves 
brominating a compound of the formula IB or IC and then subjecting the resulting brominated compound to 

55 an elimination reaction. The bromination step is typically carried out by reacting the compound of formula I- 
B with a brominating agent such as liquid bromine, pyridinium bromide perbromide or N-bromosuccinimide, 
in the presence of a catalytic amount of benzoyl peroxide, in a suitable reaction inert solvent. Examples of 
suitable solvents are carbon tetrachloride, methylene chloride and THF. Carbon tetrachloride is preferred. 
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Reaction temperatures may range from about 0 to about 80 °C, with about 80 *C being preferred. The 
elimination reaction is typically carried out by reacting the resulting brominated compound from the 
previous step with a base such as diazabicycloundecane (DBU) or diazabicyclononane (DBN). Suitable 
solvents for this reaction include THF, methylene chloride, and chloroform, with methylene chloride being 
s preferred. Suitable temperatures range from about 0 to about 100* C, with about 70* C being preferred. 

The second method involves adding selenium to a compound of the formula l-B and then subjecting the 
resulting selenium derivative to an elimination reaction. The selenium addition is typically carried out by 
reacting a compound of the formula l-B with a selenium agent such as phenylselenium chloride, 



PhSeSePh or Ph^eSePh, 

15 

in a suitable reaction inert solvent in the presence of a base. Examples of bases that may be used are 
sodium hydride, lithium diisopropylamide or sodium or potassium (C1-C4) alkoxides. Examples of suitable 
solvents are THF, methylene chloride and toluene. THF is preferred. The reaction may be conducted at 
temperatures from about -78 *C to about room temperature. The elimination reaction is typically carried out 

20 by reacting the resulting selenium derivative from the previous step with an oxidizing agent such as sodium 
periodate. Suitable solvents for this reaction include water/lower alcohol mixtures, dioxane and THF, with 
ethanol/water being preferred. Reaction temperatures may range from about 0 to about 150* C. Tempera- 
tures from about 0* C to about room temperature are preferred. 

The R 11 substituent may be added to ring D of the compounds of formula I as illustrated by the 

25 conversion of compounds of the formula l-D to the corresponding compounds of the formula l-E, shown in 
scheme 2. This is accomplished by reacting the appropriate compound of the formula l-D with a compound 
of the formula (R n )2CuLi. in a suitable reaction solvent at a temperature from about -78 to about 50° C. 
Examples of suitable solvents include THF, methylene chloride, dioxane, and ether. THF is the preferred 
solvent. The reaction may optionally be conducted in the presence of a compound having the formula (R 15 )- 

30 3SiCI, wherein R 15 is methyl or ethyl. 

The R 12 substituent may be added to ring D of the compounds of the formula I, as illustrated by the 
conversion of compounds of the formula l-E to compounds of the formula l-F, also shown in scheme 2. This 
is accomplished by reacting the appropriate compound of the formula l-D with a base in a suitable reaction 
insert solvent, and then adding a compound of the formula R 16 X, wherein X is a leaving group, to the 

35 reaction mixture. Generally, this reaction is conducted at a temperature from about -78 to about 40° C, and 
preferably from about 0*C to about room temperature. Bases that may be used include sodium hydride, 
lithium diisopropylamide, triethylamine, and sodium and potassium (C1-C4) alkoxides. The preferred bases 
are lithium diisopropylamide and sodium hydride. Suitable solvents include THF, methylene chloride, 
toluene, ether and DMF. The preferred solvent is THF. Suitable leaving groups include iodine, bromine, 

40 tosylate and mesylate. 

Compounds of the formula I that are identical to those of formulae l-D, l-E and l-F, except that the 
carbonyl group is at position "2 W or position "3" of ring D rather than position "1" of ring D, may be 
prepared by the methods described above and illustrated in scheme 2, substituting the starting compounds 
of, respectively, formulae (l-B or l-C), l-D and l-E with the corresponding compounds wherein the carbonyl 

45 group is at position "2 " or position w 3" of ring D. 

Scheme 3 illustrates the preparation of the novel compounds of the invention having the formulae l-G 
and l-H from compounds of the formula l-A. The conversion of compounds of the formula l-A to the 
corresponding compounds of the formula l-G illustrates the addition of the R 13 substituent to ring D. This is 
accomplished by reacting the appropriate compound of the formula l-A with a compound of the formula 

50 (R l3 )2CuLi, in a suitable solvent at a temperature from about -78 to about 40 °C. Examples of suitable 
solvents include THF, methylene chloride, dioxane and ether. THF is the preferred solvent. The reaction 
may optionally be conducted in the presence of a compound having the formula (R l5 )3SiCI wherein R 15 is 
methyl or ethyl. 

Compounds of the formula l-H may be prepared from the corresponding compounds of the formula l-G 
55 by addition of the R 12 substituent to the carbon at position "2 n of ring D, according to the method described 
above for preparing compounds of the formula l-E from the corresponding compounds of the formula l-D. 

Compounds identical to those of formulae l-G and l-H, except that the carbonyl group is at position "2" 
or position "3" of ring D, may be prepared from the corresponding compounds identical to compounds of 
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75 



20 



formulae l-A and l-G, respectively, except that the carbonyl group .s at pos,t,on 2 or positon 3 of r.ng 
D accordinq to the methods described above for preparing compounds of the formulae l-G and i-h 

Sheme 4 illustrates a method of synthesizing of compounds of the formulae l-K and l-L from the 
corresponding compounds of the formula l-A. To obtain compounds of the formula l-K. the corresponding 
Smpo^ds of th e formula l-A are reacted with an epoxidizing agent. An example of a sutoble .*m»»b 
a3 is sodium hydroxide/hydrogen peroxide. This reaction is usually conducted .n a react,on inert solvent 
2c! , as a mle of water and a lower alcohol, preferably water/ethanol. The reaction temperature may 
ranae from about -20 to about 70' C. with about room temperature being preferred. 

Compounds of the formula l-L may be obtained from the corresponding compounds 
via a Simmons-Smith reaction (See J. Org. Chem.. 54. 5994 (1989) and Che^. 52^ 

This reaction is carried out by reacting^derivative of the formula l-A 

amalgam Typically, this reaction is carried out at a temperature from about 0 to about 150 C. Preferably 
torn about 0-C to about room temperature. Suitable solvents include ether, dimethoxyelhane and THF. 

^SS^r^C obtained as illustrated in scheme 5. First, a tricyclic ketone of 
the formula III is reacted with a <C,-C*)alkyl silyl chloride or a Lewis acid, in the presence of a base 
Exempt of appropriate Lewis acids are <R") 2 A.C. or (R-) 2 BC. wherein R" is (C-COaky. or eye ohexyL 
Appropriate bases include triethylamine and diisopropylethylamine. The reaction ,s generally conducted a a 
temperature from about -78' C to about 50*0. preferably form about -78 C to about room *P^ra 
Suitable solvents include THF. methylene chloride, toluene, ether or dioxane. The preferred solvent .s THF. 



25 



Then, a compound of the formula 



P-CH 



is added to the reaction mixture, with or titanium tetrachloride. —-m- 
Derivatives of compounds of the formula l-M, wherein the hydroxy group is replaced by either acetete, 
mesylate tosylate or fluoro. may be prepared as follows. To obtain an acetate derivative, the corresponding 

30 impound oAhe formula l-M is reacted with acetic anhydride or acetyl chloride. This reaction ,s generally 
conducted in the presence of a base such as triethylamine. diisopropy.ethylamine or pyridine, and at a 
temperature from about 0 to about 60 ' C. preferably from about 10 to about 30 C. Suable soh/ente include 
methylene ch.oride. chloroform and THF. with methylene ch.oride bemg preferred The mesylate and 
tosylate derivatives may be obtained using the same method and substituting respect.vely. mesyl chloride 

as or tosyl chloride for acetic anhydride or acetyl chloride. 

Fluoro derivatives may be prepared by reacting the corresponding compound of the formula l-M w, h 
diethylamlnosulfonium trifluoride. Typically this reaction is carried out at a te ^ rature J r0 ^"lX e theT 
about room temperature, in an appropriate reaction inert solvent such as methylene ch.or.de. THF or ether. 
The preferred temperature is from about -78 to 0 C and the preferred solvent .s THF. 

40 Compounds identical to those having the formula IA or l-B except that the carbonyl group ,n ring D ,s 
replaced by 
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50 



55 



Nx C=NOR 1 
/ 



may be prepared by reacting the corresponding compounds of formula l-A or l-B w,th a compound of jhe 
formula HjNOR' HCI in a suitable reaction inert solvent and and in the presence of a base. Suitable 
Tel indude water/lower alcohols, methylene ch,oride and chloroform, with ethano^ater b.,ng pre- 
ferred Suitable bases include sodium acetate, pyridine or triethylamine. The reaction may be conducted at 
a temperature from about 0 to about 1 50 " C. From about 30 to about 70 C .s preferred. 

Scheme 6 illustrates a method of synthesizing compounds having the formulae l-O. I-P and I l-Q from the 
corresponding compounds of the formula l-B. Compounds of the formula l-O may be prepared by reacung 
me corresponding compounds of the formula l-B with a reducing agent. Suitable reduang 
sodium borohydride and lithium aluminum hydride. Solvents approbate for use with sodium bo ohydnde 
fnc.ude lower alcohols, with methanol or ethane, being preferred. Solvents appropriate or use 
aluminum hydride include THF. ether and dioxane. with THF being preferred, eenera ly ; ^ f ^ on 1S 
conducted at temperatures from about room temperature to 100 C. The preferred temperature is 30 C. 
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70 
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20 



The compounds ol the formula l-O prepared by the foregoing procedure may be convenes I to the 
cor,™ nZTcompeunds o, the formula %T£Z 
^Z^'^^S^^Z^TZJ, ZJJZZZ* or tlylate group 

^^iIm fo resoectlve^ the acetate, mesylate or tosylate deri.atl.es thereof, and then subjeotrng ttte 
Satis forme^^fo an elimfoeton ricbon. The elimination reacbon is Really «nr* I ou usrng 

"i" and "2" or between the carbons at positions 2 and j , ana wnerem n . " ^ . 

Lcid dilute sulfuric acid or dilute phosphoric acid, and a base such as a saturated solution of sodium 
bSlbona^e or sodium hydroxide. Generally, this reaction is conducted at ^P^ S ^^and S 
»hn„t mo-C oreferablv from about O'Cto about room temperature for the add.tion of R MgX and at 
about roorn temped foMhe addition of the acid. Examp.es of suitable solvents for the reaction w,th 

R, 'sS™ of compounds having the formula ML These 

formula I wherein the carbon at position 2 of ring D is replaced nitrogen, an oxo group (-0) is attached to 

the carbon at position 1 of the same ring, q is 2 and M is carbon. 

Compound of the formula l-R may be prepared by first subjecting the appropnate compound of the 
formula VII to reductive amination using a compound of the formula 



30 



35 



AO 
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an H a r^riucino aaent such as sodium cyanoborohydride, sodium triacetoxyborohydride or sodium 
oo^yd E The SSv^hSoh is carried out in a suitab.e reaction inert ^*"™f*^^* 
lower alcohol. THF or mixtures containing a lower alcohol and THF at a temperature f ****** 0 to 
about 60* C. Preferably, it is carried out at about room temperature ,n acefcc acid or a THF/lower alcohol 

"^The foregoing reaction yields a compounds of the formula VI... Acid or base hydrolysis _of this 
compound foSowi by amid/formation yields the corresponding .compound ££^£^ R " ^ 
C) alky., compound of the formula V... are hydro.yzed by base hydrolysis. ^e 
used include lithium and sodium hydroxide (lithium hydroxide .s preferred). Su.tabte solvents ; inc^de 
rxane/watr. ether/water. THF/water, and (C-Cs) a.kano./water. Dioxane/water is fg^LTZZZ 
benzyl, compounds of the formula V... are hydrolyzed under aad.c ^^^^'^^ X 
hvdrooen bromide in acetic acid. Alternatively, such compounds (e.g.. wherein R is benzyl) may w 
hyd oSnated using palladium on carbon in a (C-C.) a.kano. to yield the corresponding = unds of 
formufa IX. The hydrolysis reaction is genera.ly run at a temperature from about 20 C to about 120 C. 

n^or d rof 2 «;e C formu,a l-R may be prepared by subiecting ^e corresponding compounds , c, 
,ormu.a fx to lactam formation conditions. The reagent typically used for Jhe factem formaton ,s a 
dialkvlcarbodiimide such as N-ethyl-N'-{2-(dimethylam.no)ethyl]carbod..m.de (ED EC), fW« i l* 

SSrySopyncadoodiimide f OPC,. '^^t^SSSSt^^ £ZZ 
toluenesulfonate (CMCMT) or dicyclohexylcarbodnm.de. EDEC or CMCMT is preierrea 
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usually carried out in an aprotic solvent such as DMF or pyridine in the presence of a base at a temperature 
from about 10° C to about 60 * C. preferably at about room temperature. 

Alternatively, the lactam formation step may be carried out using titanium IV isoproxide in dich- 
loroethane at a temperature from about 20* C to about 100* C, preferably from about 60* C to about 85 C. 

Compounds of the formula I wherein R 11 is oxygen, i.e. compounds of the formula l-S depicted below, 



10 



is 




20 may be prepared by reacting an anhydride of the formula 

R 4 / 

25 



30 




35 with an amine of the formula 



40 



45 



H ? N— (CH > -n N-L 



R 
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Generally, this reaction is conducted in an inert solvent such as dioxane, THF, dichloroethane. toluene, 
chloroform, methylene chloride or DMF, preferably in dioxane or THF, at a temperature from about 20 C to 
about 150* C, preferably from about 60* C to about 100* C. 

It is preferable to prepare certain of the compounds of the formula I by the following methods rather 
than those described above due to the nature of the R 3 to R 6 substituents. 

When one of the R 3 to R 6 substituents is CONHR 9 , the final product of formula I may be prepared from 
the corresponding compound of the formula I wherein such substituent is COOR 9 by acid or base 
hydrolysis, followed by reaction with thionyl chloride and a compound of the formula R 9 NH 2 . The acid 
hydrolysis is generally carried out using 2N-6N hydrochloric acid and the base hydrolysis is generally 
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carried out using lithium, potassium or sodium hydroxide in water or a lower alcohol/water solvent. 
Temperatures for both the acid and base hydrolysis generally range from about room temperature to about 
100*C. About 100*C is preferred. The reaction with thionyl chloride, which yields the corresponding acyl 
chloride, is typically carried out in a reaction inert solvent such as methylene chloride, THF or chloroform, at 
5 a temperature from about 80 to about 120* C, preferably at about 100* C. The reaction of the acyl chloride 
with R 9 NH 2 is typically carried out in a reaction inert solvent such as methylene chloride, THF^ or 
chloroform, preferably methylene chloride, at a temperature from about room temperature to about 150" C, 
preferably from about 30 to about 80* C. 

When one of the R 3 to R 8 substituents is NR 9 R 10 , the final product of formula I may be prepared by 
io reduction of the corresponding compound of the formula I wherein such substituent is nitro, to first produce 
the corresponding compound wherein such substituent is R 9 NH, followed by reductive animation. This 
process may be carried out as follows. First, the nitro compound is hydrogenated or reacted with a metal 
and an acid to yield the corresponding amine. The hydrogenation is typically carried out^ using hydrogen 
and a catalyst such as palladium on charcoal, at a temperature from about 0 to about 100* C, preferably at 
75 about room temperature, and at a pressure from about 1 to about 6 atm, preferably about 3 atm. The 
reduction using a metal and an acid is generally carried out using a metal such as iron or zinc, and an acid 
such as concentrated hydrochloric acid. Suitable temperatures for this reaction range from about 0 to about 
150* C. Temperatures from about 80 to about 120* C are preferred. 

After the reduction via hydrogenation or reaction with a metal and an acid, a compound of formula 

20 

O 

R 9 fc'ci 

25 

is added to the resulting amine, followed by either lithium aluminum hydride, diborane dimethylsulfide or 
diborane. Examples of suitable solvents for the addition of lithium aluminum hydride are THF, ether, and 
dioxane. THF is preferred. Suitable solvents for the addition of diborane dimethylsulfide or diborane include 
THF and ether. THF is preferred. The reaction with lithium aluminum hydride, diborane dimethylsulfide, or 
30 diborane is typically carried out at temperatures from about room temperature to about 100° C. preferably 
from about 60 to about 80* C. 

Alternatively, the compound of formula 



35 O 

R 9 cJ-H 

may be added to the resulting amine in an appropriate solvent and in the presence of a base, at a 
40 temperature from about 0 to about 100° C, preferably from about 10 to about 40° C. This reaction is 
followed by reduction with sodium cyanoborohydride or sodium borohydride to give the corresponding 
compound of the formula CONHR 9 . Sodium cyanoborohydride is preferred. Lower alcohols and acetic acid 
are examples of suitable solvents. Methanol and ethanol are preferred solvents. 
The reactions with 

45 

o 

R>-cJ-Cl, 

50 

lithium aluminum hydride (or diborane dimethylsulfide or diborane) or 

O 

55 R 9 -£-H 
are then repeated in the manner described above, but replacing 



24 



EP0 441 517 A2 



O 



R 9 -#-Cl 



5 



or 



O 




70 



with 



O 



O 



75 



r io <!!-ci 



or R 




to give the final product of formula I, wherein one of R 3 to R 6 is CONR 9 R 10 . 

When one of R 3 to R s is a hydroxy group, the final product having formula I may be prepared via base 
20 hydrolysis of the corresponding compound of formula I wherein such substituent is tosylate. The base 
hydrolysis is typically performed using a base such as sodium or potassium hydroxide or a sodium 
alkoxide, in a suitable reaction inert solvent such as a mixture of a lower alcohol and water or a lower 
alcohol alone, at a temperature from about room temperature to about 120* C, preferably about 80 to about 
100* C. The reaction mixture is then neutralized using a dilute acid such as hydrochloric acid or phosphoric 



In each of the above reactions, pressure is not critical. Pressures in the range of about 0.5 atm to 3 atm 
are suitable, and ambient pressure (generally, about one atmosphere) is preferred as a matter of 
convenience. Also, for those reactions where the preferred temperature varies with the particular com- 
pounds reacted, no preferred temperature is stated. For such reactions, preferred temperatures for 

30 particular reactants may be determined by monitoring the reaction using thin layer chromatography. 

The compounds of the invention may be administered to a patient by various methods, for example, 
orally as capsules or tablets, parentally as a sterile solution or suspension, and in some cases, intra- 
venously in the form of a solution. The free base compounds of the invention may be formulated and 
administered in the form of their pharmaceutically acceptable acid addition salts. 

35 The daily dose of the compounds of the invention is generally in the range of from about 1 to 300 
mg/day for the average adult human, and may be administered in single or divided doses. 

When incorporated for parenteral administration into a solution or suspension, the compounds of the 
invention are present in a concentration of at least 1 weight percent, and preferably between about 4-70 
weight percent (based on the total weight of the unit). The parenteral dosage unit typically contains between 

40 about 5 to 100 mg of active compound(s). 

Compounds of the present invention may be administered orally with an inert diluent or an edible 
carrier, or they may be enclosed in gelatin capsules or compressed into tablets. Such preparations should 
contain at least 0.5% of active compound(s), but the concentration may vary depending upon the particular 
form and may be from 4 to 70 weight percent (based on the total weight of the unit). The oral dosage unit 

45 typically contains between 1 .0 mg to 300 mg of active compound. 

The activity of the compounds of the present invention as cholinesterase inhibitors may be determined 
by a number of standard biological or pharmacological tests. One such procedure for determining 
cholinesterase inhibition is described by Ellman et al. in "A New and Rapid Colorimetric Determination of 
Acetylcholinesterase Activity", Biochem. Pharm. 17*887(1961). 

so The present invention is illustrated by the following examples. It will be understood, however, that the 
invention is not limited to the specific details of these examples. Melting points are uncorrected. Proton 
nuclear magnetic resonance spectra ( 1 H NMR) and C 13 nuclear magnetic resonance spectra (C 13 NMR) 
were measured for solutions in deuterochloroform (CDCb) and peak positions are expressed in parts per 
million (ppm) downfield from tetramethylsilane (TMS). The peak shapes are denoted as follows: s. singlet; d, 

55 doublet; t, triplet; q, quartet; m, multiplet; b, broad. 
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Ethyl 1 -benzylpiperidine-4-carboxy late 

A mixture of ethyl isonipecotate (69.25 g, 0.441 mol). -bromotoluene (75.44 g, 52.4 ml, 0.441 mol) and 
triethylamine (44.74 g, 61.5 ml, 0.441 mol) in 1000 ml methylene chloride was stirred at r.t. for 20 hr. The 
5 mixture was washed with brine and the organic layer was separated, dried and concentrated to give 97.016 
g of ethyl 1-benzylpiperidine-4-carboxylate as a yellow oil. 1 HNMR (CDCI 3 ) * 1.2(t ( 3H), 1.6-1.9 (m, 4H), 2.0 
(dt, 2H), 2.2-2.3 (m, 1H), 2.85 (m, 2H), 3.5 (s, 2H), 4.1 (q, 2H). 7.2-7.36 (m, 5H) ppm. 

Example 2 

70 

1-benzylpiperidine-4-carboxaldehyde 

To a solution of ethyl 1-benzylpiperidine-4-carboxylate (9.2 g, 0.037 mol) in 400 ml of toluene was 
added 1.5 M diisobutylaiuminum hydride in toluene (28 ml, 0.042 mol) at -78° C. The mixture was stirred at 

75 -78° C for 1 hr and quenched with 150 ml of MeOH and the dry ice bath was removed. After stirring for 2 hr 
at r.t., the mixture was filtered through diatomaceous earth (Celite (trademark)) and washed with methanol. 
The filtrate was concentrated to dryness to give 6.91 g (92%) of 1-benzylpiperidine-4-carboxaldehyde which 
can be used directly or purified by vacuum distillation, bp 93-97° C/1 mmHg. 'HNMR (CDCI 3 ) 5 1.6-1.8 (m, 
2H), 1.8-1.9 (m, 2H). 2.05-2.17 (m. 2H). 2.17-2.3 (m, 1H), 2.75-2.9 (m, 2H), 3.5 (s, 2H), 7.2-7.4 (m, 5H). 9.6 

20 (s, 1H) ppm. 

Example 3 

2,3-dihydro-1 -oxo-1 H-pyrrolo[1 .2-a]indole 

25 "~" 

A stirred solution of ethyl indole-2-carboxylate (5.67 g, 30 mmol) in 400 ml of toluene under N 2 was 
treated with sodium hydride (1 .44 g, 36 mmol). Ethyl acrylate (3.6 ml, 33 mol) was added and the mixture 
was heated at reflux. Additional portions of ethyl acrylate (6 mmol) and sodium hydride (16 mmol) were 
added after 3 hr. After a total time of 6 hr, t.l.c. indicated that all starting material are consumed. The 

30 mixture was quenched with ethanol and treated with waters dilute HCI, and methylene chloride. The organic 
phase was washed with brine, dried over sodium sulfate, filtered, and concentrated to give 2,3-dihydro-1- 
oxo-2-ethoxycarbonyl-1H-pyrrolot1.2-a]indole, which was used directly in the next step. 

A solution of 2,3-dihydro-1-oxo-2-ethoxycarbonyl-1H-pyrrolo[1,2-a]indole in 400 mL of acetic acid and 
25 mL of water was heated at reflux under N 2 for 16 hr. The resulting solution was cooled and concentrated 

35 to dryness. The residue was treated with water and methylene chloride. The organic layer was washed with 
NaHC0 3 , brine, dried and concentrated to give solid which was purified by column chromatography to give 
the title compound. 'H NMR (CDCI3) 5 2.17 (t, 2H), 4.38 (t, 2H), 6.95 (s, 'H), 7.06-7.2 (m, 1H), 7.2-7.4 (m, 
2H). 7.7 (d, 1H) ppm. 

40 Example 4 

2,3-dihydro-1 -oxo-7-methoxy-1 H-pyrrolo[1 .2-a[indole 

A stirred solution of ethyl 5-methoxy-indole-2-carboxylate (30 g, 137 mmol) in 1.5 L of toluene under N 2 
45 was treated with sodium hydride (6.7 g of 60% in oil, 167 mmol) and ethylacrylate (16.3 ml, 150 mmol). The 
mixture was heated to reflux. After 3 hours (hr), additional ethyl acrylate (3 ml) and sodium hydride (3.3 g) 
were added. After a total of 8 hr, the starting material was consumed completely and the mixture was 
quenched with ethanol and treated with water and dilute HCI and methylene chloride. The organic layer was 
washed with brine, dried and concentrated to give 2,3-dihydro-1 -oxo-7-methoxy-2-ethoxycarbonyl-1 H- 
50 pyrrolo[1 ,2-a]indole, which was used directly in the next step. 

A solution of the compound produced in the previous step in 2.0 L of acetic acid and 100 ml of water 
was heated at reflux under N 2 for 20 hr. The reaction mixture was cooled to r.t and concentrated. The 
residue was treated with water and extracted with methylene chloride. The organic layer was washed with 
saturated sodium bicarbonate, brine, dried and concentrated to give brown solid. The brown solid was 
55 purified through silica gel to give the title compound. 'HNMR (CDCb) 5 3.15 (t, 2H), 3.8 (s, 3H), 4.4 (t, 2H), 
6.9 (s, 1H), 6.96-7.1 (m, 2H), 7.2-7.3 (m. 1H) ppm. 

The title compounds of Examples 5-14 were prepared using a method analogous to that described in 
Examples 3 and 4, starting from the corresponding substituted ethyl indole-2-carboxylate: 
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Example 5 

2,3-dihydr o-1 -oxo-6,7-dimethoxy-1 H-pyrrolo[1 -2a]indole was prepared starting from ethyl 5,6-dimethoxy- 
indole-2-carboxylate. 'HNMR (CDCI 3 ) 5 3.2 <t, 2H), 3.9 (s, 3H), 4.0 (s. 3H), 4.4 (t, 2H), 6.75 (s. 1H), 6.9 (s, 
1H), 7.1 (s. 1H)ppm. 

Example 6 

2 t 3- dihydro-1-oxo-7-fluoro-1 H-pyrrolo[1 ,2-a]indole was prepared starting from ethyl 5-fluoro-indole-2- car- 
boxylate. 1 HNMR (CDCIs) 6 3.25 (t, 2H), 4.4 (t, 2H), 6.9 (s. 1H), 7.1-7.2 (m, 1H), 7.2-7.5 (m, 2H) ppm. 

Example 7 

2,3-dihydrb-1 -oxo-7-methyl-1 H-pyrro)o[1 ,2-a]indole was prepared starting from ethyl 5-methyl-indole-2- car- 
boxyate. 'HNMR (CDCI3) 5 2.46 (s, 3H), 3.2 (t, 2H), 4.4 (t, 2H), 6.9 (s, 1H), 7.1-7.4 (m, 2H), 7.5 (s, 1H) ppm. 

Example 8 

2,3-dih ydro-1-oxo-6-methyl-1 H-pyrrolo[1 ,2-a]indole 

was prepared starting from ethyl 6-methyHndole-2-carboxylate. 1 HNMR (CDCb) 5 2.48 (s. 3H), 3.2 (t. 2H), 
4.4 (t. 2H), 6.96 (s, 1H), 7.0 (d t 1H), 7.2 (s, 1H), 7.65 (d, 1H) ppm. 

Example 9 

2,3-dihydrb-1 -oxo-6-methoxy-1 H-pyrrolo[1 ,2-a]indole was prepared starting from ethyl 6-methoxy-indole-2- 
carboxylate. 'HNMR (CDCI3) 5 3.2 (t. 2H), 3.9 (s, 3H), 4.4 (t, 2H), 6.75 (d, 1H), 6.85 (dd, 1H), 6.95 (S, 1H). 
7.6 (d, 2H) ppm. 

Example 10 

2,3-dihydro : 1 -oxo-7-ethoxy-1 H-pyrrolo[1 ,2-a]indole 

was prepared starting from ethyl 5-ethoxy-indole-2-carboxylate. 'HNMR (CDCI 3 ) 5 1-4 (t, 3H) t 3.17 (t, 2H), 
4.0 (q, 2H), 4.4 (t, 2N), 6.85 (s, 1H), 6.9-7.1 (m, 2H). 7.28 (d, 1H) ppm. 

Example 11 

2,3-dihydro : 1- oxo-7-benzyloxy-1 H-pyrrolo[1 ,2-a]indole was prepared starting from ethyl 5-benzyloxy-ihdole- 
2-carboxylate. 'HNMR (CDCb) 5 3.2 (t, 2H). 4.4 (t, 2H), 5.1 (s, 2H), 6.9 (s, 1H), 7.1-7.6 (m, 8H) ppm. 

Example 12 

2,3-dihydro-1-oxo-8-methyH H-pyrroio[1 ,2-a]indole 

was prepared starting from ethyl 4-methyl-indole-2-carboxylate. 'HNMR (CDCI3) « 2.54 (s, 3H). 3.16 (t, 2H), 
4.1 8 (t. 2H) t 6.9 (t 1 H), 6.98 (s, 1 H), 7.2 (m, 1 H) ppm. 

Example 13 

2,3-dihydro : 1-oxo-8-methoxy-1 H-pyrrolo[1 ,2-a]indole was prepared starting from ethyl 4-methoxy-indole-2- 
carboxylate. 1 HNMR (CDCI3) 5 3.2 (t, 2H), 3.95 (s. 1H), 4.4 (t, 2H), 6.5 (d, 1H), 7.0 (d, 1H). 7.3 (m t 2H) ppm. 

Example 14 

2 < 3-dihydro : 2-[[1 -(pheny l methyl)-4-piperidiny l]methy lene]-1 H-pyrrolo[1 ,2-a]indoie was prepared starting from 
ethyl 5-p-tosyloxy- indole-2-carboxylate. 1 HNMR (CDCI3) 5 2.4 (s, 3H), 3.2 (t, 2H), 4.4 (t, 2H) ( 6.9 (s. 1H), 7.0 
(dd, 1H), 7.2-8.4 (m, 4H), 7.67 (d. 2H) ppm. 

Example 15 

1 -ben zyl-4-[(2,3-dihydro-1 -oxo-1 H-pyrrolo[1 ,2-a]indolo)-2-y lidenyljmethy Ipiperidine: 

To a solution of the title compound of Example 3 (1.71 g. 10 mmol} in 50 ml of anhydrous THF; was 
added sodium hydride (60% in mineral oil, 0.42 g. 10.5 mmol) at 0"C. After 5 min. a solution of 1- 
benzylpiperidine-4-carboaldehyde (2.03 g, 10 mmol) in anhydrous THF was added at 0C. After 5 min. the 
mixture was stirred at room temperature (r.t.) for an additional 30 min and thin layer chromatography (t.l.c.) 
showed the starting material had disappeared completely. The mixture was quenched with brine and 
extracted with ethyl acetate. The organic layer was washed with water, dried and concentrated to give the 
crude product which was purified through silica gel column chromatography to give the title compound as 
pale-white solid. iHMR (CDCI 3 ) 5 1.5-1.7 (m, 4H), 1.9-2.1 (m. 2H), 2.1-2.4 (m, 1H), 2.8-3.0 (m, 2H), 3.5 (s, 
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2H). 4.9 (ABq, 2H), 6.7 (dd. 1H), 7.9 (s, 1H), 7.1-7.4 (m. 8H). 7.7 (d. 1H) ppm. 
Example 16 

2,3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidiny l]methylene]-1 H-pyrrolo[1 ,2-a]indoi-1 -one 

To a solution of the title compound of Example 4 (5.739 g, 28.5 mmol) in 400 ml dry THF was added 
sodium hydride (60% in mineral oil. 1.282 g. 32.1 mmol), then 1-benzylpiperidine-4-carboxaldehyde (6.14 g, 
30.2 mmol) at 0°C. The ice-bath was removed and the mixture was stirred at r.t. for 30 min (tl.c. showed 
no starting material left). The mixture was quenched with 100 ml of saturated ammonium chloride and 300 
ml of ethyl acetate. The organic layer was washed with brine, dried and concentrated to give 10.268 g of 
yellow-brown solid which was purified through silica gel to give 8.790 g (80% yield) of the title compound 
as a pale-white solid. 'HNMR (CDCI 3 ) 5 1.5-1.75 (m. 4H), 1.9-2.15 (m. 2H), 2.15-2.4 (m, 1H), 3.5 (s f 2H), 
3.85 (s. 3H), 4.9 (ABq, 2H), 6.7 (dd, 1H), 6.95 (s, 1H). 7.0-7.15 (m, 2H), 7.2-7.4 (m. 6H) ppm. 

The title compounds of Examples 17-27 were prepared using a method similar to that described in 
Examples 15 and 16. starting from the corresponding substituted 2, 3-dihydro-1-oxo-1H-pyrrolo[1,2-a]indole. 

Example 17 

^-dihydr^ej-dimethoxy^HI-tphenylmethylH-piperidinyljmethylenel-l H-pyrrolo[1 ,2-a]indol-1-one was 
prepared starting from the title compound of Example 5. 1 HNMR (CDCI 3 ) 5 1.5-1.7 (m, 4H), 1.9-2.1 (m, 2H), 

2.1- 2.3 (m, 1H), 3.5 (s, 2H), 3.9 (s. 3H) t 3.94 (s, 3H), 4.9 (ABq. 2H), 6.64 (dd. 1H), 6.72 (s. 1H), 6.96 (s. 1H). 
7.04 (s. 1H), 7.2-7.3 (m. 5H) ppm. 

Example 18 

2.3-dihydrF7-fluoro-2-[[1-(phenylmethyl)-4-piperidinyl]-methyleneh1 H-pyrrolo[1 ,2-a]indol-1-one was pre- 
pared starting from the title compound of Example 6. 'HNMR (CDCI 3 ) 8 1.5-1.7 (m.4H), 2.0-2.15 (m. 2H), 
2.15-2.4 (m. 1H) t 2.8-3.0 (m. 2H). 3.55 (s, 2H). 4.95 (ABq. 2H), 6.75 (dd. 1H). 7.0 (s. 1H), 7.1-7.2 (m. 1H), 

7.2- 7.4 (m, 7H) ppm. 

Example 19 

2.3- dihydn>7-methy l-2-[[1 -(pheny Imethy l)-4-piperidiny l]methy lene]-1 H-pyrrolo[1 ,2a]indol-1 -one was pre- 
pared starting from the title compound of Example 7. 'HNMR (CDCI3) 5 1.5-1.8 (m. 4H). 1.9-2.15 (m. 2H), 
2.15-2.35 (m, 1H). 2.42 (s. 3H), 2.8-3.0 (m, 2H). 3.52 (s, 2H), 4.88 (ABq. 2H). 6.7 (dd. 1H), 6.96 (s. 1H). 7.1- 
7.4 (m, 7H), 7.5 (s, 1 H) ppm. 

Example 20 

2.3-di hydro : 6-methyl-2-[[i-(phenylmethyl)-4-piperidinyl]methylene-1 H-pyrrolo[1 ,2-a]indol-1-one was pre- 
pared starting from the title compound of Example 8. 'HNMR (CDCI3) 5 1.5-1.8 (m, 4H), 2.0-2.15 (m. 2H), 
2.15-2.35 (m. 1H), 2.5 (s. 3H), 2.95 (m, 2H), 3.55 (s. 2H), 4.95 (ABq, 2H). 6.75 (m. 1H), 7.0 (d. 1H), 7.05 (s, 
1H). 7.15-7.4 (m, 6H), 7.65 (d. 1H) ppm. 

Example 21 

2,3-dihydro : 6-methoxy-2-[[1 -(phenylmethyl)-4-piperidiny l]methy(ene]-1 H-pyrrolo[1 ,2-a]indol-1 -one was pre- 
pared starting from the title compound of Example 9. 1 HNMR (CDCI 3 ) 6 1.55-1.8 (m. 4H). 2.0-2.15 (m. 2H), 
2.15-2.4 (m. 1H). 2.95 (m. 2H). 3.5 (s. 2H), 3.9 (s, 3H), 4.9 (ABq. 2H). 6.7 (m. 2H), 6.85 (dd, 1H). 7.05 (s. 
1H). 7.2-7.4 (m, 5H). 7.6 (d. 1H) ppm. 

Example 22 

2,3-dihydro : 7-ethoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]indol-1-one was pre- 
pared starting from the title compound of Example 10. 'HNMR (CDCI3) 5 1.4 (t. 3H), 1.5-1.8 (m. 4H), 2.0- 
2.15 (m, 2H), 2.2-2.4 (m. 1H), 2.85-3.0 (m, 2H). 3.5 (s. 2H). 4.05 (q. 2H), 4.95 (ABq. 2H). 6.7 (m. 1H), 6.98 
(s. 1H), 7.0-7.1 (m, 2H). 7.2-7.4 (m. 6H) ppm. 

Example 23 2.3-dihydro-7-benzy loxy-2-[[1 -(phenylmethy l)-4-piperidiny l]methy lene]-1 H-pyrrolo[1 ,2-a]indol-1 - 
one was prepared starting from the title compound of Example 11. 'HNMR (CDCI3) 5 1.5-1.8 (m. 4H). 2.0- 
2^15 (m. 2H), 2.15-2.4 (m. 1H), 2.9-3.0 (m f 2H), 3.55 (s. 2H). 4.9 (d. 2H). 5.1 (s. 2H), 6.7 (m. 1H) f 7.0 (s. 1H), 
7.1-7.2 (m, 2H), 7.2-7.5 (m, 1 1H) ppm. 
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Example 24 

2,3-dihydro-8-methyl-2-[[1 -(phenylmethyl-4-piperidinyl]methy lene]-1 H-pyrrolo[1 ,2-a]indol-1 -one was pre- 
pared starting from the title compound of Example 12. 'HNMR (CDCIa) 5 1.5-1.8 (m, 4H). 1.9-2.1 (m. 2H) f 
2.1-2.3 (m. 1H), 2.5 (s, 3H), 2.9 (m, 2H). 3.5 (s, 2H). 4.9 (ABq, 2H), 6.7 (m, 1H), 6.9 (d, 1H), 7.05 (s, 1H) 7.1- 
73 (m, 7H) ppm. 

Example 25 

2>dihydro-8-methoxy-2-[[1 -(phenyimethy l)-4-piperidinyl]methylene]-1 H-py rrolo[1 ,2-a]indol-1 -one was pre- 
pared starting from the title compound of Example 13. 1 HNMR (CDCb) 5 1.55-2.1 (m, 6H), 2.15-2.35 (m, 
1H), 2.95 (m, 2H), 3.55 (s, 2H), 3.95 (s. 3H) f 4.95 (ABq, 2H), 6.5 (d, 1H), 6.7 (m. 1H), 7.0 (d, 1H), 7.2-7.4 (m, 
7H) ppm. 

Example 26 

2 ^ihydro : 7-(p-tosyloxy)-2-[[1 -(phenyimethy l)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]indol-1 -one was 
prepared starting from the title compound of Example 14. 'HNMR (CDCI 3 ) 5 (1.4-1.7 (m, 4H), 1.95-2.1 (m, 
2H), 2.1-2.3 (m, 1H), 2.4 (m, 3H), 2.9 (m, 2H), 3.5 (s, 2H), 4.9 (ABq, 2H), 6.7 (m, 1H) f 6.94 (5, 1H), 7.0 (dd. 
1H), 7.15-7.35 (m, 9H), 765 (d, 2h) ppm. 

Example 27 

2>dlhydro^9-methyl-2-[[1 -(phenylmethyl)-4-piperidinyl]methy lene]-1 H-pyrrolo[1 ,2-a]indol-1 -one was pre- 
pared starting from 2,3-dihydro-1-oxo-9-methyl-1H-pyrrolo[1,2-a]indole 1 HNMR (CDCI3) 5 1.5-1.8 (m, 4H), 
1.95-2.1 (m, 2H). 2.1-2.3 (m, 1H), 2.6 (s. 3H), 2.9 (m, 2H), 3.52 (s. 2H), 4.88 (ABq, 2H), 6.66 (dd, 1H), 7.1-7.4 
(m, 8H), 7.68 (d, 1H) ppm. 

Example 28 

2,3-dihy dro-2-[[1 -phenylmethylH-P'P^^d^ynmethyn-l H-pyrrolo[1 ,2-a]indol-1 -one 

The title compound of Example 15 (650 mg, 1.83 mmol) was dissolved in a mixture of solvents of 
EtOAc (40 mL), THF (70 ml) and methanol (50 mL) and treated with Pt0 2 (70 mg) and hydrogenated at 45 
psi and at room temperature for 1 hour (t.l.c. indicated no starting material left). The mixture was filtered 
through diatomaceous earth (Celite (trademark)). The filtrate was concentrated to dryness to give the title 
compound as a pale-white solid. 'HNMR (CDCI3) 5 1.2-1.8 (m, 6H), 1.8-2.1 (m, 3H), 2.8-3.0 (m, 2H), 3.15-3.3 
(m, 1H), 3.45 (s f 2H), 3.95 (dd. 1H), 4.55 (dd, 1H) t 6.93 (s, 1H), 7.0-7.4 (m, 8H), 7.65 (d, 1H) ppm. 

Example 29 

2,3-dihydr o-7-methoxy-2-[[1 -(phenyimethy^ 

The title compound of Example 16 (4.702 g, 12.2 mmol) was dissolved in a mixture of solvents of ethyl 
acetate (500 ml) and ethanol (500 ml) and treated with Pt0 2 (511 mg) and hydrogenated at 30 psi at r.t. for 
1.25 hr. The mixture was filtered through diatomaceous earth (Celite (trademark)) and the filtrate was 
concentrated to give 4.730 g (99.8%) of the title compound as a beige solid which was recrystallized from 
ethyl acetate to give white crystals. 'HNMR (CDCI3) * 1.2-1.8 (m, 6H), 1.82-2.1 (m, 3H), 2.77-2.99 (rn, 2H), 
3.08-3.24 (m, 1H), 3.44 (s, 2H), 3.8 (s, 3H), 3.9 (dd, 1H), 4.48 (d. 1H), 6.9 (s, 1H), 6.9-7.1 (2H), 7.1-7.3 (m, 
6H) ppm. The title compound was resolved with (S)-mandelic acid and (R)-mandelic acid to give the 
corresponding (-) and ( + ) enantiomers, respectively, having [cr] D 25 values of -6.3° and +3, respectively. 

The title compounds of Examples 30-40 were prepared by a method analogous to that described in 
examples 28 and 29, starting from the corresponding title compounds of Examples 17-27. 

Example 30 2,3-dihydro-6,7-dimethoxy-2-[[1 -(phenyimethy l)-4'piperidinyl]methyl]-1 H-pyrrolo[1,2-a]indol-1- 
one was prepared starting from the title compound of Example 17. 'HNMR (CDCI3) 5 1.2-1.8 (m, 6H), 1.8- 
2^"(m. 3H), 2.8-2.95 (m, 2H), 3.15-3.3 (m, 1H), 3.5 (s, 2H), 3.9 (s, 3H), 3.95 (s, 3H). 4.0 (dd. 1H), 4.55 (dd, 
1H), 6.75 (s, 1H), 6.9 (s, 1H), 7.06 (s. 1H). 7.25-7.4 (m, 5H) ppm. 

Example 31 

2,3-dihydro : 7-fluoro-2[[1-phenylmethylH-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1-one was prepared 
starting from the title compound of Example 18. 'HNMR (CDCI3) 5 1.2-1.8 (m. 6H), 1.8-2.2 (m. 3H). 2.8-3.0 
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(m t 2H), 3.15-3.3 (m. 1H), 3.5 (s, 2H). 4.0 (dd, 1H). 4.6 (dd. 1H), 4.6 (dd, 1H). 6.9 (s, 1H), 7.1-7.2 (m, 1H), 

7.2- 7.4 (m, 7H) ppm. 

Ex ample 32 

2 3-dihydfo : 7-methyl-2-[[1 -(pheny Imethy l)-4-piperidinyl]methy l]-1 H-py rrolo[1 ,2-a]indol-1 -one was prepared 
starting from the title compound of Example 19. 'HNMR (CDCb) 5 1.2-1.8 (m, 6H), 1.8-2.1 (m. 3H), 2.45 (s. 
3H), 2.85-3.05 (m. 2H), 3.1-3.3 (m. 1H), 3.5 (s, 2H), 3.95 (dd, 1H) t 4.5 (dd. 1H). 6.85 (s. 1H). 7.1-7.4 (m, 7H). 
7.5 (s, 1H) ppm. 

Example 33 

2>dih 7drF6-methy l-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl>1 H-pyrrolo[1 ,2-a]indol-1 -one was prepared 
starting from the title compound of Example 20. 'HNMR (CDCb) S 1.4-1.7 (m, 4H), 1.7-1.85 (m, 2H), 2.0.-2.2 
(m, 3H), 2.5 (s. 3H), 3.0 (m, 2H). 3.15-3.3 (m, 1H), 3.6 (s, 2H), 4.0 (dd, 1H). 4.55 (dd. 1H). 6.95 (s. 1H), 7.0 
(d. 1H). 12 (s. 1H), 7.2-7.4 (m, 5H), 7.6 (d. 1H) ppm. 

Example 34 

2>dih7drF6-methoxy-2-[[1-(phenylmethyl)-4-piperidiny was prepared 

starting from the title compound of Example 21. 'HNMR (CDCI3) 8 1.3-1.8 (m. 6H), 1.9-2.2 (m, 3H), 2.8-3.0 
(m, 2H). 3.15-3.3 (m. 1H), 3.5 (s, 2H), 3.85 (s, 3H), 3.95 (dd. 1H), 4.55 (dd, 1H), 6.7 (s, 1H). 6.85 (dd. 1H). 
6.9 (s. 1H). 7.2-7.4 (m. 5H), 7.6 (d. 1H) ppm. 

Example 35 

2>dihydro^7-ethoxy-2-[[1 -(pheny lmethyl)-4-piperidinyl]methyl[-1 H-pyrrolo[1 ,2-a]indoI-1-one was prepared 
starting from the title compound of Example 22. 'HNMR (CDCI3) 5 1.4-1.6 (m. 7H). 1.6-1.8 (m. 2H). 1.9-2.1 
(m. 3H). 2.9 (m. 2H). 3.25 (m. 1H), 3.5 (s. 2H). 3.95 (dd. 1H). 4.05 (q. 2H). 4.55 (dd. 1H), 6.9 (s. 1H). 7.0-7.1 
(m. 2H), 7.1-7.4 (m, 6H) ppm. 

Example 36 

2.3- dihydro : 7-benzyloxy-2-[[1 -pheny lmethyI)-4-piperidiny l]methy l]-1 H-py rrolo[1 ,2-a]indol-1 -one was pre- 
pared starting from the title compound of Example 23. 1 HNMR (CDCI 3 ) 8 1.2-1.8 (m, 6H), 1.9-2.1 (m, 3H), 
2.9 (m. 2H) f 3.25 (m, 1H), 3.55 (S. 2H), 4.0 (dd, 1H), 4.6 (dd, 1H). 5.1 (s, 2H), 6.9 (S. 1 H). 7.05-7.2 (m. 2H), 

7.2- 7.5 (m, 11H) ppm. 

Example 37 

2>o1h ydro^8-methyl-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one was prepared 
starting from the title compound of Example 24. 'HNMR (CDCI3) 8 1-3-1.8 (m. 6H). 1.9-2.2 (m, 3H). 2.55 (s, 
3H). 2.9 (m. 2H). 3.2-3.35 (m. 1H), 3.5 (s. 2H), 4.0 (dd, 1H), 4.6 (dd, 1H). 6.95 (d,1H), 7.0 (s, 1H), 7.2-7.4 (m, 
7H) ppm. 

Example 38 

2>3n : iydro : 8-methoxy-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1-one was prepared 
starting from the title compound of Example 25. 'HNMR (CDCI3) 8 1.3-1.8 (m. 6H), 1.9-2.1 (m, 3H), 2.9 (m, 
2H). 3.15-3.35 (m. 1H>. 3.5 (s. 2H). 3.95 (s. 3H), 4.0 (dd, 1H). 4.6 (dd, 1H), 6.5 (d. 1H), 6.95 (d, 1H). 7.1 (s. 
1H). 7.2-7.4 (m, 6H) ppm. 

Example 39 

2.3- dihydro : 7-(P-tosyloxy)-2-[[1 -(phenylmethy l)-4-piperidiny l]methy l>1 H-pyrrolo[1 ,2-a]indol-1 -one was pre- 
pared starting from the title compound of Example 26. 1 HNMR (CDCI 3 ) 8 1.2-1.7 (m, 6H), 1.8-2.0 (m. 3H), 
2.37 (s. 3H). 2.75-2.9 (m, 2H), 3.1-3.3 (m, 1H), 3.42 (s, 2H), 3.92 (dd. 1H), 4.5 (dd, 1H), 6.8 (s, 1H), 6.95 (dd. 
1H), 7.1-7.3 (m, 9H), 7.6 (d. 2H) ppm. 

Example 40 

2^ihydn>9 -methyl-2-[[1 -(pheny lmethyl)-4-piperidinyl]methyl]-1H-pyrrolo[1 ,2-a]indol-1-one was prepared 
starting from the title compound of Example 27. 'HNMR (CDCb) 8 1.2-1.8 (m. 6H), 1.9-2.1 (m. 3H), 2.55 (s, 
3H), 2.85-2.95 (m, 2H), 3.15-3.3 (m, 1H), 3.5 (s, 2H), 3.95 (dd, 1H), 4.5 (dd, 1H), 7.15 (dd, 1H). 7.25-7.4 (m, 
7H), 7.7 (d, 1H) ppm. 

Example 41 
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23^ihydro-2-methvl-7-methoxy-2-[[1.(phenvlmethylH-piperi 
Example 42 

1H) ppm. 
Example 43 

?S ■) 2 3 4 . te trahydro-2-fH-(phenylmethvl)-4-piperidinyl]m ethvncvclopent[b]indol-l-one 

«r*3?s. H ,; M 3 is «, — s«». 

7.9 (dd, 1H), 9.15 (s, 1H) ppm. 
35 Example 44 

i ? 3.4-tetrah V dro-2-[[1-(phen y lmethyl)-4-piperidin y l1 methylene]cyclopenUb]indol-3-one 

A so.ution of lithium diisopropy.amide (10.64 mmo.) in dry THF was coojed to ?J£ 
40 added 1 ,2.3. ^etrahydrocyc.ope^indo.o-S-ona MJrjnoJ. ^^^at -78* C. The 

The organic .ayer was dried (m, 1H), 2.95 (brd. 2H). 

1H), 9.51 (s, 1H)ppm. 
Example 45 

so 1 ,2,3.4-tetrahydro-6.methoxv-2-[[1-( P henylm ethv.M-piperid i ny.3methylen e 

The «.e compound was prepared by a method analogous »™«*^«*^ a J^ 

55 1H), 7.26-7.33 (m f 5H), 7.55 <d, 1H). 9.04 <s, 1H) ppm. 
Example 46 
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l,2,3,4-tetrahydro-8-methoxy-2-[[1-^ 

The title compound was prepared by a method analogous to that described in Example 44, starting 
from 4-methoxy-1.2,3,8-tetrahydrocyclopent[b]indol-1-one. 1 HNMR (DMSO-ds) 5 1.42-1.53 (m, 2H), 1.66- 
1.69 (m. 2H), 2.04 (t, 2H). 2.38-2.5 (m. 1H), 2.81-2.85 (m, 2H), 3.48 (s. 2H), 3.70 (s, 2H), 3.90 (s, 3H), 6.35 
(d, 1H). 6.58 (d, 1H), 6.99 (d, 1H) f 7.24-734 (m f 6H), 11.8 (s, 1H) ppm. 

Example 47 

1,2,3,4-tetrahydro-2-[[1-(phenylme 

A solution of the title compound of Example 44 in a mixture of acetic acid and ethanol was treated with 
Pt0 2 and hydrogenated at 45 psi for 16 hours. The mixture was filtered through diatomaceous earth (Celite 
(trademark)) and the filtrate was concentrated, purified through silica gel column to give the title compound. 
'HNMR (CDCb) 5 1.35-1.55 (m, 4H), 1.68-1.80 (m, 2H), 1.93-2.70 (m ? 3H), 2.75 (d t 1H), 2.90-2.95 (m, 2H), 
3.05-3.09 (m, 1H). 3.30 (dd, 1H), 3.55 (s, 2H), 7.16 (t, 1H), 7.25-7.32 (m, 5H) f 7.38 (t, 1H), 7.48 (d, 1H), 7.67 
(d, 1H), 9.52 (brs, 1H) ppm. 

Example 48 

1 ? 2,3.4-tetrahydro-6-methoxy^ 

The title compound was prepared by a method analogous to that described in Example 47 starting from 
the title compound of Example 45. 1 HNMR (CDCI3) 5 1.3-1.6 (m, 3H), 1.65-1.80 (m, 3H), 1.93-2.0 (m, 3H), 
2.7 (dd, 1H), 2.85-2.95 (m, 2H), 3.1-3.1 (m, 1H) t 3.24 (dd, 1H), 3.5 (s. 2H). 3.87 (s, 3H), 6.81 (dd. 1H), 6.86 
(d, 1H), 7.23-7.31 (m, 5H), 7.53 (d, 1H). 9.07 (brs, 1H) ppm. 

Example 49 

1 .2,3,4-tetrahydro-8-methoxy^ 

The title compound was prepared by a method analogous to that described as in Example 47 starting 
from the title compound of Example 46. 'HNMR (CDCI3) & 1.32-1.53 (m, 4H), 1.65-1.69 <m f 1H), 1.76-1.80 
(m, 1H), 1.91-2.12 (m, 3H). 2.85 (dd, 1H), 2.88-2.95 (m, 2H), 3.00-3.05 (m, 1H), 3.38 (dd, 1H), 3.51 (s, 2H), 
3.93 (s. 3H), 6.48 (d, 1H), 7.04 (d, 1H), 7.24-7.32 (m, 6H), 9.49 (brs, 1H) ppm. 

Example 50 

1 ,2 t 3,4-tetrahydro-4-methyl-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopent^^ 

A solution of i,2 l 3 i 4-tetrahydro-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopent[b]indo!-1^ (350 
mg, 1 mmol) in dry THF was treated with 60% sodium hydride in oil (48 mg, 1.2 mmol) and Mel (1.3 mmoi) 
at r.t. The mixture was stirred at r.t. overnight, quenched with water and extracted with ethyl acetate. The 
organic layer was dried and concentrated to give the title compound. ^NMR (CDCI3) 5 1.55-1.68 (m. 1H), 
1.75-2,35 (m, 5H), 2.60-2.80 (m, 3H), 2.95-3.05 (m, 1H). 3.27 (dd, 1H), 3.35-3.57 (m, 2H). 3.86 (s. 3H), 4.15 
(s. 2H), 7.15 (t, 1H), 7.34 (t, 1H), 7.37-7.44 (m. 4H). 7.62-7.65 (m, 3H) ppm. 

Example 51 



2,3-dihydro-1 -oxo-1 H-pyrrolo[1 ,2-albenzimidazole 

A solution of 2,3-dihy dro-1 -hydroxy- 1H-pyrrolo[1 .2-a]benzimidazole (1.0 g, 5.75 mmol)) in methylene 
chloride was treated with manganese dioxide (5 g. 58 mmol) at r.t. and stirred for 10 hour. The mixture was 
diluted with ethyl acetate and filtered through diatomaceous earth (Celite (trademark)). The filtrate was 
concentrated and purified to give the title compound. 1 HNMR (CDCb) 5 3.28 (t. 2H), 4.48 (t, 2H), 7.3-7.45 
(m. 2H. 7.45-7.55 (m, 1H), 7.86-7.94 (m, 1H) ppm. 

Example 52 
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2,3-dihydro-2-[[1 -(phenylmethyl)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]benzimidazol-1 -one 

To a solution of 2,3-dihydro-1-oxo-1H-benzimidazole (200 mg. 1.17 mmol) in dry THF was added NaH 
and l-benzylpiperidine-4-carboxaldehyde (240 mg. 1.16 mmol) at 0*C. The mixture was stirred at that 
temperature for 30 minutes then stirred at r.t. for 1 hour. The mixture was then quenched with saturated 
ammonium chloride and water and then extracted with chloroform. The organic layer was dried, con- 
centrated, and purified from silica gel to give the title compound as a yellow solid. 'HNMR (CDCI 3 ) 5 1.4-1.7 
(m. 4H). 1.9-2.1 (m. 2H), 2.1-2.3 (m. 1H). 2.7-2.9 (m. 2H). 3.44 (s. 2H). 4.92 (ABq. 2H). 6.85 (m, 1H). 7.1-7.5 
(8H), 7.85 (m. 1H) ppm. 

Example 53 

2.3-dihydro-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 .2-a]benzimidazol-1 -one 

A solution of the compound of Example 52 (190 mg. 0.53 mmol) in 60 ml of a 1:1 mixture of THF and 
ethanol was treated with RO2 (20 mg) and hydrogenated at 45 psi at r.t. for 30 minutes. The mixture was 
filtered through diatomaceous earth (Celite (trademark)) and the filtrate was concentrated to give a tan sol.d. 
The tan solid was purified through silica gel to give compound. 'HNMR (CDCb) S 1.3-2.2 (m. 9H). 2.7-2.9 
(m. 2H). 3.3-3.4 (m. 1H). 3.5 (s. 2H), 4.1 (dd. 1H), 4.7 (dd. 1H). 7.2-7.6 (m. 8H). 8.0 (m. 1 H) ppm. 

Example 54 

2. 3-dihydro-7-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylhlH-pyrrolo[1.2-a]indol-1-ol 

To a solution of 2.3-dihydro-7-methoxy-2-([1-(phenylmethyl)-4-piperidinyl]methyl]-lH-pyrrolo[1.2-a]indol- 
1-one (200 mg, 0.515 mmol) in EtOH (10 ml) was treated with sodium borohydride (22.5 mg. 0.595 mmol) 
at rt After 30 minutes, the mixture was heated to reflux for 1 hour, quenched with water and extracted with 
methylene chloride. The organic layer was dried and concentrated to give 180 mg of a mixture of 
diasteromers of the title compound as a white solid. 'HNMR (CDCI3) « 1-2-2.2 (m. 10H), 2.8-3.0 (m. 2H). 3.5 
(2 sets of s. 2H). 3.55-3.8 (m, 1H), 3.8 (s. 3H). 4.1 (dd. 0.6H). 4.35 (dd. 0.4H). 4.9 (d. 0.6H), 5.05 (d, 0.4H). 
6.25 (s. 0.6H). 6.3 (s. 0.4H). 6.85 (m. 1H). 7.1 (m, 1H). 7.15 (m. 1H). 7.2-7.4 (m, 5H) ppm. 

Example 55 

35 2,3-dihydro-l -acetoxy-7-methoxy-2rj1 -phenylmethyl)-4-P'Peridinyl]methyl]-1 H-pyrrolo[1 ,2-a]indole 

A solution of the title compound of Example 54 (210 mg, 0.54 mmol) in 10 ml of methylene chloride 
was treated with acetic anhydride (83 mg, 0.81 mmol) and pyridine (72 mg, 0.91 mmol) and stirred at r.t. for 
5 hour. The mixture was quenched with water and the organic layer was separated, dried and concentrated 
to qive 219 mg of yellow oil which was purified through silica gel column chromatography to give the title 
compound as a yellow oil. 'HNMR (CDCb) « 1.2-2.0 (m, 9H). 2.0 (s. 0.4H). 2.05 (s. 0.6H). 2.8-2.9 (m. 2H). 
2 9-3 1 (m, 1H). 3.59 (m, 2H), 3.65-3.8 (m, 1H), 3.85 (s. 3H). 4.2 (dd. 0.4H). 4.35 (dd, 0.6H). 5.8 (d. 0.6H). 
6.05 (d. 0.4H). 6.32 (s. 0.6H), 6.35 (s. 0.4H). 6.8 (m, 1H). 7.0 (m. 1H). 7.2-7.4 (m. 5H) ppm. 

45 Example 56 

2 .3-dihydro-1-methyl-2-[[1-(phenylmethyl)-4-piperidinyl]methylh1H-pyrrolo[1,2-a]indol-1-ene 

To a solution of methylmagnesium bromide (5.16 mol) in 25 ml of dry tetrahydrofuran was added a 
50 solution of 2.3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 .2-a]indol-1-one 
(1g 2.58 mmol) in dry THF (25 ml) at 0* C. The mixture was stirred at that temperature for 2 hours and 
then warmed to r.t.. quenched with 1 N HCI to pH 1 and extracted with chloroform. The organic layer was 
washed with saturated sodium bicarbonate and brine, dried and concentrated to give the crude matenal 
which was purified through silica gel to give the title compound. 'HNMR (CDCI3) 5 1.45-2.0 (m. 5H), 2.0 (s. 
55 3H). 2.3-2.6 (m. 4H). 3.25 (m. 2H). 3.7 (s. 2H). 3.8 (s. 2H), 3.9 (s. 2H). 6.74 (s. 1H), 6.76 (dd. 1 H). 6.94 (s. 
1H). 7.02 (d. 1H). 7.3-7.6 (m, 5H) ppm. ' 3 NMR (CDCI3) 9.7. 28.4. 29.9. 32.2. 36.0. 52.8, 55.8, 61.4. 107.5. 
109.1, 111.8, 112.8, 124.7, 128.9, 129.1. 130.8, 132.2, 135.0. 135.8. 155.7 ppm. 
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Example 57 

2,3-dihydro-7-methoxy-2-[[1 -(ph8nylmethyiH"P'pe"dinyl]methyl]-1 H-pyrrolo[1 ,2-ajindoH -oxime 

A solution of 2,3-dihydro-7-methoxy-2[[1 -(phenylmethyi)-4-piperidiny l]methy H-pyrrolo[1 ,2-a]indol-1 - 
one (100 mg, 0.26 mmol) in EtOH (25 ml) and water (25 ml) was treated with hydroxylamine hydrochloride 
(54 mg) and sodium acetate (105 mg) at r.t. The mixture was refluxed for 24 hours, cooled to r.t. and the 
ethanol was removed. The residue was washed with water and extracted with chloroform. The organic layer 
was dried and concentrated to give a yellow solid. The yellow solid was purified through silica gel column to 
give the title compound as a mixture of diasteromers. 1 HNMR (CDCIa) 5 1.4-2.1 (m, 9H), 2.9-3.1 (m. 2H), 
3.5-3.7 (m. 3H), 3.95 (s t 3H), 4.25-4.45 (m, 1H), 6.8-7.0 (m, 2H). 7.0-7.2 (m, 2H). 7.2-7.4 (m, 5H) ppm. 

Example 58 

2,3-dihydro-6-methoxy-2-[[1-^ 

The title compound was prepared by a method analogous to that described in Example 44, starting 
from 2 3-dihydro-6-methoxy-1H-cyclopent[b]benzofuran-1-one. A 79% yield of the title compound was 
obtained as a pale yellow solid. The material was recrystallized from ethyl acetate to give pale yellow 
needles, mp. 200-201 ' C; Anal. Calc. for C2 5 H 2 sN0 3 : C, 77.49; H, 6.50; N, 3.61; Found C, 77.33; H, 6.51; N, 
3.64. 

Example 59 

1 ,2,3,4-t efrahydro-6-methoxy-2-[^ 

The title compound was prepared by a method analogous to that described in Example 44, starting 
from 6-methoxy-1 ,2,3.4-tetrahydrocyclopent[b]indol-3-one and 1 -(t-butoxycarbonyl)piperidine-4-carboxal- 
dehyde, mp. 235-236* C (dec); Anal. Calc. for C 23 H 28 N 2 04: C 69.68; H, 7.12; N, 7.07; Found: C, 69.67; H, 
6.90; N, 6.98. 

Example 60 

1 .2,3,4-t etrahydro-6-methoxy 

Pt0 2 (80 mg, 0.31 mmol) was added to a solution of the title compound of Example 59 (610 mg, 1.54 
mmol) in 1:1 THF/EtOH (tetrahydrofuran/ethanol). The resulting mixture was hydrogenated at 50 psi for 7 
hours. The reaction mixture was filtered through diatomaceous earth (Celite (trademark)). The filtrate was 
concentrated and the residue obtained was purified by chromatography to give the title compound (550 mg, 
90%) as a pale yellow solid. Recrystallization from ethyl acetate/hexane of the material gave a white solid, 
mp. 192-193" C; Anal. Calc. for C 23 H 30 N 2 O*: C. 69.32; H, 7.59; N, 7 03; found: C, 69.40; H. 7.39; N, 7.02. 

Example 61^ 

1 ,2,3,4-t efrahydro-6-methoxy-2-K^ 

Lawesson's reagent (244 mg, 0.60 mmol) was added to a mixture of the title compound of Example 60 
(400 mg. 1 .01 mmol) in toluene and the resulting mixture was heated to 80° C for 15 minutes. The reaction 
mixture was concentrated and the residue was purified by chromatography to give the title compound (280 
mg. 67%) as an orange solid. Recrystallization from ethyl acetate gave orange crystals, mp. 188-189 C; 
Anal. Calc. for C 23 H 3 oN 2 03S: C, 66.64; H, 7.29; N. 6.76; Found: C, 66.42; H, 7.17; N. 6.59. 

Example 62 

1,2,3 t 4-tefrahydro-6-me^ 

Trifluoroacetic acid (7.5 ml) was added to a solution of the title compound of the Example 61 (200 mg, 
0.483 mmol) and thioanisole (0.85 ml. 7.25 mmol) in methylene chloride at 0° C. After 1.5 hours, the mixture 
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was concentrated and the residue dissolved in ethyl acetate. The organic layer was washed with 1 N sodium 
hydroxide and brine, dried, and concentrated. The crude residue was dissolved in methylene chloride and 
triethylamine (0.162 ml, 1.16 mmol), followed by addition of benzyl bromide (0.069 ml, 0.58 mmol). The 
resulting mixture was stirred at room temperature for 24 hours. The reaction mixture was washed with 
saturated sodium bicarbonate, dried, and concentrated. The residue was purified by silica gel column 
chromatography to give the title compound (140 mg) as an orange solid. Recrystallization from ethyl acetate 
gave orange crystals, mp. 180-181 * C; Anal. Calc. for CasHzsNsOS'O.SHzO: C, 72.60; H, 7.07; N, 6.77; 
Found: C 72.72; H, 6.88; N, 6.63. 

Example 63 

2,3-dihydro-2-[[1 -(pheny lmethyl)-4-piperidiny l]methylene]-1 H-pyrrolo[1 ,2-a j(thieno[2,3-b]pyrrol)-1 -one 

The title compound was prepared by a method analogous to that described in Example 15, starting 
from 2,3-dihydro-1H-pyrrolo[1,2a](thieno[2,3-b]pyrrolH-one and 1-benzylpiperidine-4-carboxaldehyde. 
NMR (CDCI 3 ) S 1.54 (m,4H), 1.96-2.1 (m,2H), 2.1-2.3 (m,1H), 2.85-3.0 (m,2H), 3.52 (s.2H), 4.9 (d.2H), 6.65 
(m,1H), 6.9-7.1 (m,2H), 7.2-7.4 (m,5H) ppm. 

Example 64 

2,3-di hydro-2-[[1 -(pheny Imethy l)-4-piperidinyl]methy l]-1 H-pyrrolo[1 t 2-aKthieno[2,3-b]pyrrol)-1 -one 

The title compound was prepared by hydrogenation of the title compound in Example 63 by a method 
analogous to that described in Example 28. 'H NMR (CDCI3) 5 1.3-2.2 (m,9H), 2.9 (m.2H), 3.15-3.35 (m,1H), 
3.5 (S,2H), 3.95 (mm,1H), 4.5 (dd,1H), 6.9 (s,1H), 7.0 (ABq,2H), 7.3-7.4 (m,5H) ppm. 

Example 65 

2,3-dihydro-7-methoxy-2-[[1-(ph 

The title compound was prepared by a method analogous to that described in example 15, starting from 
2,3-dihydro-7-methoxy-1 H-pyrrolo(1 ,2-a](6-azaindol)-1 -one and 1 -benzylpiperidine-4-carboxaldehyde. 1 H 
. NMR (CDCI3) 5 1.5-2.35 (m,7H), 2.9 (m.2H), 3.5 (s,2H), 3.9 (s,3H), 4.98 (d,2H), 6.75 (m,1H), 6.82 (s,1H), 6.92 
(s,1H), 7.2-7.3 (m,5H), 8.5 (s,1H) ppm. 

Example 66 

ethyl 3-[[l-phenylmethyl)-4-piperidinyl]ethylamino]methyl-6-methyl)ndole-2-carboxylate 



A mixture of ethyl 3-formyl-6-methylindol-2-carboxylate (2.0 g, 8.7 mmol) and 1-benzylpiperidine-4- 
ethylamine was dissolved in 1:1 ethanol/THF and treated with anhydrous sodium acetate, anhydrous sodium 
sulfate, and sodium cyanoborohydride. The mixture was stirred at room temperature overnight. The mixture 
was filtered. The filtrate was concentrated to dryness. The residue was diluted with water and extracted with 
ethyl acetate. The organic layer was separated, dried, and concentrated to give a yellow oil. The oil was 
purified through silica gel column chromatography to give the title compound as a yellow oil, 1 H NMR 
(CDCI3) 5 1.1-1.35 (m,2H), 1.4 (t,3H), 1.5-1.8 (m,5H), 1.8-2.0 (m,2H), 2.45 (s,3H), 2.6 (t,2H), 2.8 (m,2H), 3.44 
(s,2H), 4.2 (s,2H), 4.4 (q,2H), 6.96 (d,1H), 7.14 (s,1H) t 7.2-7.35 (m,5H), 7.6 (d,1H), 8.62 (brs,1H) ppm. 

Example 67 

ethyl 3-[[1-phenylmethylH-p'Pe"dinyl]ethylamino]methyl-5-rnethyl-indole-2-carboxylate 



The title compound was prepared by the method analogous to that described in Example 66, starting 
from ethyl 3-formyl-5-methyl-indole-2-carboxylate. 'H NMR (CDCI 3 ) B 1.42 (t.3H), 1.3-1.6 (m,2H), 1.6-1.8 
(m.5H), 2.4 (s,3H), 2.5-2.7 (m t 2H), 3.0 (t,2H), 3.05-3.2 (m,2H), 3.85 (s,2H), 4.3-4.6 (m,4H), 7.15 (d,1H), 7.24 
(s,1H), 7.3-7.5 (m,5H), 7.53 (s,1H), 9.85 (brs,1H) ppm. 

Example 68 
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ethyl 3-[[1-phenylmethyl)-4-piperidinyl]ethylam^ 

The title compound was prepared by the method analogous to that described in Example 66, starting 
from ethyl 3-formyl-6-methoxyindole-2-carboxylate. 1 H NMR (CDCfe) 5 1.1-1.7 (m,7H), 1.36 (t,3H), 1.8-2.0 
(m.2H). 2.67 (t,2H), 2.80 (m,2H), 3.44 (s,2H), 3.78 (s,3H), 4.15 (s,2H), 4.32 (q,2H), 6.7-6.8 (m,2H), 7.1-7.3 
(m,5H), 7.5(d.1H) ppm. 

Example 69 

3-[[1-phenylmethyl)-4-piperidinyl]ethylamino3methyl-6-methyHndole-2-carboxylic acid 

A solution of the title compound of Example 66 (521 mg, 1.2 mmol) in 5 ml of dioxane was treated with 
2.0 ml of 0.5 M aqueous lithium hydroxide at room temperature. The mixture was stirred at room 
temperature overnight and quenched with 0.9 ml of 2.2 N HCl gas in dioxane and concentrated to dryness. 
The residue was diluted with water and extracted twice with chloroform. The organic layer was dried and 
concentrated to give the title compound as an oil. 'H NMR (CD 3 OD) 8 1.35-1.5 (m,3H), 1.6-1.7 (m,4H) t 1.8- 
1.95 (m.2H) t 2.4 (s,3H). 2.8 (dt,2H). 3.05 (t.2H). 4.1 (S.2H). 4.4 (s,2H), 6.95 (d,1H), 7.2 (s,1H). 7.35-7.5 
(m.5H), 7.52 (d.1H) ppm. 

Example 70 

3-[ [1-phenylmethylH-piperidinyl]ethylamino]methyl-5-methyl-indole-2-carboxylic acid 

The title compound was prepared by hydrolysis of ethyl 3-[[1-(phenylmethyl)-4-piperidinyl]ethylamino]- 
methyl-5-rnethyl-indole-2-carboxylate by the method analogous to that described in Example 69. 1 H NMR 
(CD 3 OD) 5 1.35-2.0 (m,9H), 2.4 (s. 3H) f 2.9-3.15 (m, 1H), 3.45 (m,2H), 4.28 (s.2H), 4.45 (s,2H), 7.1 (d,1H), 
7.35 (d f lH) f 7.45-7.6 (m,6H) ppm. 

Example 71 

3-[[1-phenylmethyl)-4-piperidinyl]ethylamino]methyl-6-methoxyindole-2-carboxylic acid 

The title compound was prepared by hydrolysis of ethyl 3-t[1-(phenylmethyl)-4-piperidinyl]ethylamino]- 
methyl-6-methoxy-indole-2-carboxylate by the method analogous to that described in Example 69. 1 H NMR 
(CD3OD) 8 1.4-1.55 (m,2H), 1.65-1.8 (m,3H), 1.8-1.9 (m,2H), 2.85-2.95 (m,2H), 3.08 <t,2H), 3.8 (s,3H), 4.2 
(s,2H), 4.4 (s,2H), 6.75 (dd,1H), 6.9 (d,1H), 7.4-7.6 (m,6H) ppm. 

Example 72 

1 ,2,3,4-tetrahydro-6-methyl-2-[2^ 



A solution of 3-[[1 -(phenylmethyl)-4-piperidinyl]ethy lamino]methyl-6-methyl-indole-2-carboxy lie acid 
(330 mg, 0.815 mmol) in DMF (4 ml) was treated with dimethylaminopyridine (20 mg, 0.163 mmol), 4- 
methylmorpholine (83 mg, 0.815 mmol) and 1-(3-dimethylaminopropyl)-3-ethyl carbodimide hydrochloride 
(192 mg, 1 mmol) and stirred at room temperature for 19 hours. The mixture was treated with ethyl acetate 
and washed with sodium bicarbonate. The organic layer was washed with brine, dried, and concentrated to 
give the crude product. The crude material was triturated with ethyl/acetate to give the title compound as a 
pale yellow solid. Recrystallization from ethyl acetate gave a pale yellow solid, mp. 189-191 ' C; Anal. Calc. 
for C 2 sH29N3O-0.3H 2 O: C, 76.41; H, 7.59; N, 10.69; Found: C, 76.12; H, 7.23; N, 10.53. 

Example 73 

1 ) 2,3,4-tetrahydro-5-methyl-2-[2-[1-(phenylmethyl)-4-piperidinyl]ethyl]pyrro^ 

The title compound was prepared by the method analogous to that described in Example 72. starting 
from 3-t[1-(phenylmethyl)-4-piperidinyl]ethylamino]methyl-5-methyHndoIe-2-carboxylic acid. Anal. Calc. for 
C24H29N3O: C. 76.76; H, 7.78; N. 11.19; Found: C. 76.80; H, 7.44; N. 10.72. 
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Example 74 
1^,3 ! 4-tetrahyd^ 

5 The title compound was prepared by the method analogous to that described in Example 72, starting 

from 3-[[1 -(phenylmethyl)-4-piperidinyl]ethylamino]methyl-6-methoxy-indole-2-carboxylic acid. 'H NMR 
(CDCb) 5 1.2-1.4 (m,3H), 1.55-1.68 (m,2H), 1.68-1.84 (m,2H), 1.84-2.0 (m,2H), 2.85 (m.2H), 3.44 (s,2H), 3.64 
(5 f 2H), 3.82 (s,3H), 34.36 (s,2H), 6.8 (dd.1H), 6.95 (d,1H), 7.16-7.3 (m,5H), 7.42 (d.1H) ppm. 

w Example 75 

2 ,3-dihydro-7-hydroxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl}-1 H-pyrrolo[1 t 2-a]indol-1 -one 

A solution of 2,3-dihydro-7-methoxy-2[[1-(phenylmethyl)-4-piperidinyl]methyl]-1H-pyrrolo[1,2-a]indol-1- 
75 one (1.599 g. 4.12 mmol) in 95 ml of methylene chloride was treated with potassium carbonate (5.696 g, 
41.2 mmol) and cooled to -78° C. Boron tribromide (BBr 3 ) was added dropwise to the cooled solution. After 
addition, the resulting solution was stirred at 0*C for one hour, then at room temperature overnight The 
mixture was treated wrth 36 g of potassium carbonate and 100 ml of water and stirred for one hour. The 
organic layer was separated, washed with water, dried and concentrated to give 1.652 g of yellow solid 
20 which was purified through silica gel column chromatography to give 0.988 g of the title compound. This 
material was recry stall ized from ethyl acetate to give brown crystals, mp. 186-188° C. Anal. Calc. for 
<^H 26 N 2 O 2 -0.1H 2 O: C. 76.60; H, 7.02; N, 7.45; Found C, 76.45; H, 7.18; N, 7.38. 

Example 76 

25 

2 > 3-dihydro-7:acetoxy-2-[[1 -(pheny lmethylH'P'P eridin y »]methyl]-l H-pyrrolo[l ,2-a]indoH -one 

A solution of 2,3-dihydrr>7-hydroxy-2-[[1 -(pheny Imethy IM-P'Pendiny l]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 - 
one (255 mg, 0.68 mmol) in 25 ml of methylene chloride was treated with acetic anhydride (83 mg, 0.81 
30 mmol) and triethyl amine (93 mg, 0.91 mmol) and stirred at room temperature overnight. The mixture was 
quenched with water and the organic layer was separated, dried, and concentrated to give 244 mg of title 
compound as an off-white solid. The solid was recrystallized from ethyl acetate to give white powder, mp. 
140.5-141.5° C; Anal. Calc. for C 2€ H 28 N 2 0 3 : C, 74.97; H, 6.78; N. 6.73; Found: C, 74.70; H, 6.72; N, 6.66. 

35 Example 77 

2,3-dihydro-1-oxo-2-[ [1 -(pheny lmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-7-ol, N-methyl carbamate 
ester 

40 A solution of 2,3-dihydro-7-hydroxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl-1H-pyrrolo[1,2-a]indol-1- 

one (252 mg, 0.67 mmol) in 75 ml of benzene was treated with 5 mg of sodium hydride and methyl 
isocyanate (0.1 ml, 1.62 mmol) and stirred at room temperature for one hour. The mixture was quenched 
with water and the organic layer was separated, dried and concentrated to give 232 mg of * the title 
compound as an off-white solid. The solid was recrystallized from ethyl acetate to give a white powder, mp. 

45 148-150* C; Anal. Calc. for C26H29N3O3: C. 72.36; H, 6.77; N, 9.74; Found: C, 72.41; H, 6.67; N, 9.67. 

Example 78 

1 ,2,3,4~tetrahydro-5-methoxy-2^ 

so 

The title compound was prepared by a method analogous to that described in Example 44, starting 
from 5 methoxy-1.2,3,4-tetrahydroclopent[b]indol-3-one. m.p. 200-201 *C; Anal. Calc. for C 25 H 26 N 2 0 2 : C, 
75.92; H, 6.88; N, 7.08; Found: C, 76.04; H. 6.52; N, 6.96. 

55 Example 79 

1 ,2,3,4-tetrahydrcK7-methoxy-2-[[1-p^ 
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The title compound was prepared by a method analogous to that described in Example 44, starting 
from 7-methoxy-1,2,3,4-tetrahydrocyclopent[b]indol-3-one. m.p. 239.5-240° C; Anal. Calc. for 
C 2 5H2gN2O2*0.25H 2 O: C, 76.80; H, 6.83; N, 7.16; Found: C, 76.72; H, 6.91; N, 7.01. 

Example 80 

1 t 2,3,4 4etrahydro-6,7-dimethoxy-2-[[1-fr^ 

The title compound was prepared by a method analogous to that described in Example 44, starting 
from 6,7-dimethoxy-1,2.3,4-tetrahydrocyclopent[b]indol-3-one. mp. 244.5-245 °C; Anal. Calc. for 
C 26 H28N2O3-0.5H 2 O: C, 73.39; H, 6.87; N, 6.58; Found: C t 73.65; H. 6.87; N, 6.58. 

Example 81 

1,2, 3,4-tetrahydro-6,7-dimethyl-2-[[1-(ph 

The title compound was prepared by a method analogous to that described in Example 44, starting 
from e^-dimethyl-I^.S^-tetrahydrocyclopenttbpndol-S-one. mp. 244-245 * C; Anal. calc. for C 2 6H 2 8N 2 0: C, 
81.21; H, 7.34; N, 7.29; Found: C, 81.20; H, 7.19; N, 7.26. 

Example 82 

1,2,3,4-tetrahydro-5-methoxy-2-[[1-(phen 

The title compound was prepared by a method analogous to that described in Example 47, starting 
from the title compound of Example 78, mp. 179-180" C; 1 H NMR (CDCI 3 ) 5 1.21-1.47, 1.66-1.78 (m, 2H), 
1.91-2.11 (m. 3H), 2.72 (dd, 1H), 2.89-2.95 (m. 2H). 3.04-3.06 (m, 1H), 3.25 (dd, 1H), 3.51 (s, 2H), 3.94 (s, 
3H), 6.78 (d, 1H), 7.08 (t,1H), 7.22-7.31 (m, 6H). 8.87 (s. 1H) ppm. 

Example 83 

1,2,3,4-tetrahydro-7-metho^ 

The title compound was prepared by a method analogous to that described in Example 47, starting 
from, the title compound of Example 80, mp. 213-214° C; Anal. Calc. for C2SH28N2O2: C. 77.29; H, 7.26; N, 
7.21; Found: C, 76.73; H, 7.19; N, 7.26. 

Example 84 

1 ,2,3,4- tetrahydro-6,7-dimethoxy-2-[[1-(ph 

The title compound was prepared by a method analogous to that described in Example 47, starting 
from the title compound of Example 80, mp. 215.5-216.5° C; Anal. Calc. for C2CH30N2O3: C, 74.61; H, 7.22; 
N. 6.69; Found: C, 74.42; H, 7.19; N, 6.66. 

Example 85 

1 ,2,3,4-tetrahydro-6,7-dimethyl-2-[[y-(phenylmethyl)-4-piperidinyl]methyl]cyclopent[b]i 



The title compound was prepared by a method analogous to that described in Example 47, starting 
from the title compound of Example 81, mp. 191-192'C; 'H NMR (CDCI3) 5 1. 38-1.54 (m, 4H), 1.68-1.80 
(m, 2H). 1.93-2.05 (m, 3H), 2.35 (s, 3H), 2.38 (s, 3H), 2.70 (d. 1H), 2.87-2.94 (m, 2H), 3.05-3.08 (m, 1H). 3.25 
(dd, 1H), 3.52 (s, 2H), 7.20-7.33 (m, 6H), 7.41 (s, 1H), 9.56 (s, 1H) ppm. 

Example 86 

1 ,2,3 t 4-tetrahydro-6-hydroxy-2-[[1-(phenylme^ 
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A mixture of 1 ,2,3,4-tetrahydro-e-methoxy^ 
one (200 mg, 0.51 mmo!) and 48% HBr (30 ml) was heated to 110* C for 3.5 hours. The reaction mixture 
was allowed to cool and saturated sodium bicarbonate was added until pH 8. The mixture obtained was 
filtered and the aqueous filtrate was extracted with ethanol and the resulting mixture was filtered. Aqueous 
Na 2 S 2 04 was added to the ethanolic filtrate and the light brown solution obtained was concentrated. The 
residue was partitioned between water and boiling ethyl acetate. The organic layer was combined and 
washed with water, brine, dried, filtered and concentrated. The residue was purified through silica gel 
column chromatography to give the title compound as a yellow solid (100 mg). The material was 
recrystallized from ethanol to give a pale yellow solid, mp. 250-252* C; Anal. Calc. for 
C 2 4H2gN2O2-0.25H 2 O: C, 76.06; H, 7.05; N. 7.39; Found: C, 76.27; H t 6.67; N, 7.36. 



75 



20 



Example 87 

2 t 3-dihydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylh1 H-cyclopent[b]benzofuran-1 one 

A mixture of 10% pd/c (110 mg., 0.104 mmol) and the title compound of Example 58 in 1% cone. 
HClVEtOH (v/v, 70 ml) was hydrogenated in Parr Shaker at 50 psi for 1 1 hours. The reaction mixture was 
filtered through a Celite (trademark) pad. The filtrate was concentrated and the residue obtained was 
dissolved in EtoAC. The organic layer was washed with 10% NaOH, brine, dried, filtered, and concentrated. 
The residue was purified by silica gel chromatography (2 5% MeOH in CH 2 CI 2 ) to give the title compound 
(260 mg. 64%) as an off-white solid. Recrystallization (ZtoAC-hexane) of a sample gave a white solid, mp. 
137-138* C; Anal. Calc. for C 25 H 27 N03 1/4 H 2 Q: C, 76.21; H, 7.03; N, 3.55; Found: C, 74.42; H, 7.19; N, 



25 Claims 

1. A compound of the formula 



30 



35 




— (I) 



40 wherein p is 



45 



50 



ccH q > n -n 



N-L 



Ring A is benzo, thieno, pyrido, pyrazino, pyrimido, furano, selenolo or pyrrolo; 
55 R 2 is hydrogen, (Ci -Chalky I, benzyl, fluoro or cyano; 

R 3 R 4 f R5 anc j r6 are each independently selected from hydrogen, (Ci-C 6 )alkoxy, benzyloxy, 
phenoxy. hydroxy, phenyl, benzyl, halo, nitro, cyano, COOR 9 , CONHR 9 , NR 9 R 10 , NR 9 COR 10 , (C,-C 6 )- 
alkyl optionally substituted with from 1 to 3 fluorine atoms; SO p CH 2 -phenyl wherein p is 0, 1 or 2; 
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pyridylmethyloxy or thienylmethyloxy; wherein the phenyl moieties of said phenoxy, benzyioxy, phenyl 

and benzyl groups, and the pyridyl and thienyl moieties of said pyridylmethyloxy and thienylmethyloxy 

may optionally be substituted with 1 or 2 substituents independently selected from halo, (Ci-C*)alkyl, 

trifluoromethyl. (Ci-C*)alkoxy. cyano, nitro and hydroxy; 
5 or two of R 2 . R 3 , R*. R s and R 6 are attached to adjacent carbon atoms and form, together with said 

adjacent carbon atoms, a saturated 5 or 6 membered ring wherein each atom of said ring is carbon. 

nitrogen or oxygen (e.g. a methylenedioxy or ethylenedioxy group or a lactam ring); 

R9 and R 10 are each independently selected from hydrogen and (Ci-C G )alkyl, or NR 9 R 10 together 

form a 4 to 8 membered ring wherein one atom of the ring is nitrogen and the others are carbon, or 
w NR 9 COR 10 together form a 4 to 8 membered cyclic lactam ring; 

G is carbon or nitrogen; 

E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone; 

the curved dashed line in ring B represents one double bond, so that ring B contains two double 
bonds, and the curved dashed line in ring D represents an optional double bond, so that ring D may 
75 contain 1 or 2 double bonds; 

each of the straight dashed lines connecting, respectively. R 1 \ the carbon to which P is attached 
and X to ring D represents an optional double bond; 

the carbon at any of positions 1-3 of ring D may optionally be replaced by nitrogen when such 
carbon is adjacent to a carbonyl group, the carbon atom of which is at position 1, 2 or 3 of ring D. so 
20 that ring D is a lactam ring; 

X is O, S, NOR 1 , hydrogen or (Ci-C G )alkyl. with the proviso that X is double bonded to ring D only 
when the member of ring D to which it is bonded is carbon and X is O, S or NOR 1 ; 

R 1 is hydrogen or (Ci-C<;)alkyl; 

q is an integer from 1 to 2; 

25 n is an integer from 1 to 3 when ring D is lactam ring and n is an integer from 0 to 3 when ring D is 

not a lactam ring; 

M is carbon or nitrogen; 

L is phenyl. phenyl-(Ci-C G )alkyl, cinnamyl, or pyridylmethyl, wherein the phenyl moieties of said 
phenyl and phenyl -(d-C G )alkyl may optionally be substituted with 1-3 substituents independently 
30 selected from (Ci-C G )alkyl. (Ci-C G )alkoxy, (CT-COalkoxycarbonyl. (Ci-COalkylcarbonyl or halo; 
R 11 is hydrogen, halo, hydroxy, (d-CO alkyl, (Ci-COalkoxy or oxygen; 

R 12 and R 13 are each independently selected from hydrogen, fluoro. hydroxy, acetoxy, O-mesyiate, 
O-tosylate, (C1-C4) alkyl, and (C1-C1) alkoxy; or R 12 and R 13 may, together with the atoms to which they 
are attached, when both of R 12 and R 13 are attached to carbon atoms, form a three, four or five 
35 membered ring wherein each atom of said ring is carbon or oxygen; 

R7 and R 8 are each independently selected from hydrogen, (Ci-C G )alkyl, (Ci-C G )alkoxy. wherein 
said (Ci-C G )alkoxy is not attached to a carbon that is adjacent to a nitrogen; (Ci-C G )alkoxy carbonyl, and 
(Ci -C G )alkylcarbony I; 

or R 8 and R 12 , together with the atoms to which they are attached, form a saturated carbocyclic 
40 ring containing 4 to 7 carbons wherein one of said carbon atoms may optionally be replaced with 

oxygen, nitrogen or sulfur; 
with the proviso that: 

(a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone. then G is carbon; (b) when G is 
nitrogen, then E is carbon or nitrogen; (c) when either E and G are both nitrogen, or G is carbon and E 

45 is oxygen, sulfur, sulfoxide or sulfone. then R 2 is absent; (d) each of the atoms at positions 1, 2 and 3 

of ring D may be bonded by no more than one double bond; (e) when R" is oxygen it is double 
bonded to ring D and when R 11 is other than oxygen it is single bonded to ring D; (f) when both X and 
R 11 are oxygen and double bonded to the carbons at positions "1" and fl 3 M . respectively, of ring D. or 
positions "3" and "1 tt , respectively, of ring D, then the carbon at position "2" of ring D is replaced by 

50 nitrogen; and (g) X is attached to the position on ring D that is adjacent to the position to which the 

hydrocarbon substituent containing P is attached; 

and the pharmaceutical^ acceptable salts thereof. 

2. A compound according to claim 1 , wherein E is carbon or nitrogen; G is nitrogen; ring A is benzo. 
55 pyrido or thieno; two of R 3 , R 4 , R 5 and R 5 are hydrogen and the other two are independently selected 

from hydrogen, methyl, ethyl, propyl, benzyioxy. methoxy, ethoxy, propyloxy. hydroxy, acetoxy, N- 
methylcarbamate ester. N-ethylcarbamate ester and fluoro, amino, methylamino. dimethylamino. ac- 
ylamino. benzoylamino. pyrrolidinyl. piperidinyl, morpholinyl and benzylamino; X is sulfur or oxygen 
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and is attached to the carbon at position "1" of ring D ; each of R 2 , R" . R 12 and R 13 is hydrogen; the 
hydrocarbon chain to which P is attached is single or double bonded to nng D; and P is 




A compound according to claim 2 wherein E is carbon. 

A compound according to claim 2 or claim 3, wherein two of R 3 , R\ R 5 . and R 6 are hydrogen and the 
other two are independently selected from hydrogen, methyl, ethyl, propyl, benzyloxy, methoxy 
ethoxy, propyloxy, hydroxy, tosyloxy, acetoxy, N-methylcarbamate ester, N-ethylcarbamate ester and 



fluoro 



A compound according to claim 1 wherein G is carbon; E is nitrogen, sulfur or oxygen; ring A is benzo. 
pyrido or thieno; two of R 3 , R*, R 5 , and R 6 are hydrogen and the other two are independently selected 
from hydrogen, methyl, ethyl, propyl, benzyloxy. methoxy. ethoxy. propyloxy. hydroxy, tosyloxy. fluoro, 
acetoxy N-methylcarbamate ester, N-ethylcarbamate ester, amino, methylamino. dimethylammo. ac- 
ylamino'. benzoylamino. pyrrolodinyl. piperidinyl, morphorlinyl. and benzylamino; X is oxygen or sulfur 
and is attached to the carbon at position "1" of ring D; each of R 2 , R". R' 2 , and R 13 is hydrogen; the 
hydrocarbon chain to which P is attached is single or double bonded to ring D; and P is 




A compound according to claim 1 . selected from the group consisting of: 

2 3-dihydro-2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]mdol-1-one; 
2'3-dihydro-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidiny l]methylene]-1 H-pyrrolo[1 ,2-a].ndol-1 -one; 
2'.3-dihydro-6,7-dimethoxy-2-[[1-(phenylmethylM-P'peridinyl]methylene]-1H-pyrrolo[1.2-a]indol-f- 

° ne, 2 3-dihydro-7-f luoro-2-[[ 1 -<phenylmethyl>-4-piperidinyl]methyleneh1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2'3-dihydro-7-methyl-2-[[1-(phenylmethyl)-4-piperidinyl]methyleneh1H-pyrrolot1.2-a]indol-1-one; 
2'3-dihydro-6-methyl-2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-1H-pyrrolo[1,2-a]indol-1-one; 
2'3-dihydro-8-methyl-2-[[1 -(phenylmethy l)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]mdol-1 -one; 
2'3-dihydro-6-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a].ndol-1 -one; 
2'3-dihydro-7-benzyloxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a].ndol-1 -one; 
2'3-dihydro-7-ethoxy-2-t[1-(phenylmethyl)-4-piperidinyl]methylene]-1H-pyrrolo[1,2-a].ndol-1-one; 

2'3-dihydro-8-methoxy-2-r[1 -(phenylmethyl)-4-piperidiny l]methylene]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2!3-dihydro-7-p-tosyloxy-2-[[f-phenylmethyl)-4-piperidinyl]methylene>1H-pyrrolo[1.2-a].ndol-1-one; 

2 3-dihydro-2-[[1 -(phenylmethyl)-4-piperidinyl]methylh1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2'3-dihydro-7-methoxy-2-tt1 -(phenylmethyl)-4-piperidiny IJmethylhf H-pyrrolott ,2-a].ndol-1 -one; 
23-dihydro-7-f luoro-2-[[1 -(phenylmethyl)-4-piperidinyl]methyll-1 H-pyrrolo[ 1 ,2-a]indoM -one; 
2'3-dihydro-6.7-dimethoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-1H-pyrrolo[1.2-a].ndol-1-one; 

23-dihydro-9-methyl-2-[[1 -(phenylmethyl)-4-piperidinyl]methylH H-pyrrolo[1 .2-a].ndol-1-one: 
2'3-dihydro-7-methyl-2-[[1 -(phenylmethy l)-4-piperidiny l]methyl]-1 H-pyrrolo[1 ,2-a].ndol-1 -one; 
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2 f 3-dihydro-6-methyl-2-[[1 -(phenylmethy!)-4-piperidinyl]methyl]-1 H-pyrroIo[1 ,2-a]indol-1 -one; 
2,3-dihydro-8-methy l-2-[[1 -(pheny lmethyi)-4-piperidinyl]methylh1 H-pyrroIo[1 ,2-a]indoJ-1 -one; 
2,3-dihydro-6-methoxy-2-[[l -(pheny !methyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2,3-dihydro-6-benzyloxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methylh1 H-pyrrolo[1 ,2-a]indol-1-one; 
2.3-dihydro-7-ethoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2.3-dihydro-8-methoxy-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl]-1 H-pyrro!o[1 ,2-a]indol-1 -one; 
2,3-dihydro-7-tosyloxy-2-[[1 -(pheny lm^ 

2,3-dihydro-7-hydroxy-2-[[1 -(pheny Imethy l)-4-piperidinyl]methy!]-1 H-pyrrolo[1 ,2-a]indol-1 -one; 
2.3-dihydro-2-methy l-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methyl}-1 H-pyrrolo[1 f 2-a]indol-1 - 

one; 

2.3-dihydro-7-acetoxy-2-[[1 -(pheny Imethy l)-4-piperidinyI]methyl]1 H-pyrrolo[1 f 2-a]indol-1-one; 
2,3-dihydro-1 -oxo-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrroIof 1 ,2-a]indole-7-ol, methyl 
carbamate ester; 

2,3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl}-1 H-pyrrolo[1 ,2-aJindol-l -thione; 
2,3-dihydro-7-methyl-2-t[1 -(phenylmethyl)-4-piperidinyl]methyl}-1 H-pyrrolo[1 ,2-a]indoi-1 -thione; 
2,3-dihydro-7-hydroxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-pyrrolo[1 ,2-a]indol-1 -thione; 
1 .2, 3,4-tetrahydro-2-[[1 -(phenylmethy l)-4-piperidinyi]methyl]-cyclopent[b]indol-1 -one; 
1 ,2,3,4-tetrahydro-2-[[1 -(phenylme 
1 ,2,3.44etrahydro-4-methyl-2-[[1 -(^^ 

1,2 l 3 I 4-tetrahydro-5-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-cyclopent[b]indol-3-^^ 

1 f 2 t 3,4-tetrahydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyIene]-cyclopent[b]ind^ 

I^.S^tetrahydro-S-methoxy^-fn -(phenyl 

1,2,3,4-tetrahydro-7-methoxy-2-[[1-(phen^^^ 

1 ,2.3 t 4-tefrahydro-4-benzoyl-2-[[1 -(p^ 

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylene]-cyclopent[b]i 

one; 

1 f 2,3,4-tetrahydro-67-dimethyl-2-[[1-(phen^ 

one; 

1,2,3 f 4-tetrahydro-2-[[1-(phenylmethyl)-4-piperidinyI]methyl]-cyclopent[b]indol-3-one; 

I^.S^^etrahydro^-methyl^-ni-CphenylmethylH-piperidinyljmethyll-cyclopenUblindol-S-one^ 

1,2,3,4-tetrahydro-5-methoxy-2-[[1-(phenyimett^^ 

1,2,3,4-tetrahydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylKyciopent[b]indol-3-one; 

1,2,3 l 4-tetrahydro-8-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopent[b]ind 

1 ,2,3.4-tetrahydro-4-benzyl-2-[[1 -(phen 

1,2,3 f 4-tetrahydro-7-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopent[b]indoi-3^ 
1,2;3,4-tetrahydro-4-benzoyl-2-[[1 -(phenylmethy^ 
1,2,3,4-tetrahydro-4-tosyl-2-[[1 -(phenylmethy^ 

1,2,3,4-tetrahydro-6 f 7-dimethoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl)-cyclopent[bJ 
l,2 f 3.4-tetrahydro-6-hydroxy-2-[[H 

1,2,3,4-tetrahydro-7-hydroxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-cyclopent[b]in " 

1,2,3,4-tetrahydro-6y-dimethyl-2-[[1-(p^ 

1,2,3.4-tetrahydro-4-methyl-2[[1-(phenylm^ 

1 ,2,3,4-tetrahydro-5-methoxy-2-[p ^ 

1,2,3 f 4-tetrahydro-6-methoxy-2-[[1-(pher^^^ 

1,2,3/4-tetrahydro-8-methoxy-2-[[1 -(pheny Imeto^^ 

1,2 t 3.4-tetrahydro-7-methoxy-2-[[1-(phenylmethyl)-4-piperidinyI]methyI]-cyc!opent[b]^ 
1,2,3^tetrahydro-6y-methoxy-2-[[1-(phenylm^ 

1.2,3,4-tetrahydro-6-hydroxy-2-[[1-(phenylmethyl)-4-piperidinyl]methylhcyclopent[b]ind 
1,2,3,4-tetrahydro-7-hydroxy-2-[[1 -(pheny Imett^^ 

1,2,3 t 4-tetrahydro-67-dimemyl-2-[[1-(phenylmethylH-piperidinyl]methyl]-cyclopent[b]indoh 
2 t 3-dihydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyI]methylene]-1 H-cyclopent[b](benzo[b]- 
furan)-1-one; 

2,3-dihydro-6-methoxy-2-[[1-(phenylmethyl)-4-p»peridinyl]methyl]-1 H-cydopent[b](benzo[b]furan)-1- 

one; 

2,3-dihydro-2-[[1 -(pheny Imethy l)-4-piperidinyl]methy H-pyrrolo[1 ,2-a]benzimidazol-1 -one; 
2,3-dihydro-6-methoxy-2-[[1-(phenylmethyl)-4-piperidinyl]methyIene]-1H-cyclopenttb](benzo[b]- 

thieno)-1-one; 

2,3-dihydro-6-methoxy-2-[[1-(phenylmethy^ 
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1-one; 

2,3-dihy dro-2-[[1 -(pheny Imeth^ 

2,3-dihydro-7-methoxy-2^[1-(phenylmethyl)-4-piperidinyl]methylene}-1 H-pyrrolo[1 ,2-a](6-azaindol)- 
1-one; 

2,3-dihydro-7-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl}-1 H-pyrrolo[1 ,2-a](6-azaindol)-1 - 

one; 

1,2,3,4-tetrahydro-6^methoxy-2-[[1-(ph 
1 ^.S^-tetrahydro-a-methy l-2^ 
1,2,3,4-tetrahydro-7-methyl-2-[2-[1^ 

2,3-dihydro-1 -hydroxy-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methylene]-1 H-pyrrolo[1 ,2-a]- 
indole; 

2,3-dihydro-1-hydroxy-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methyl]-1 H-pyrro!o[1 f 2-a]indole; 
2,3-dihydro-1 -acetoxy-7-methoxy-2-[[1 -(phenylmethy l)-4-piperidinyl]methy l]-1 H-pyrroIo[1 ,2-a]indole; 
2,3-dihydro-7-methoxy-2-[[1 -(phenylmethy l)-4-pipertdinyl]methyl]-1 H-pyrroIo[1 ,2-a]indo!-1 -oxime; 

7. A pharmaceutical composition comprising a compound of the formula (I) according to any one of the 
preceding claims or a pharmaceutical^ acceptable salt thereof, and a pharmaceutical^ acceptable 



8. A compound of the formula (I) as claimed in any one of claims 1 to 6 or a pharmaceutical ly acceptable 
salt thereof for use as a medicament. 

9. The use of a compound of the formula (I) as claimed in any one of claims 1 to 6 or a pharmaceutical^ 
acceptable salt thereof for the manufacture of a medicament for treating or preventing Alzheimer's 
disease or dementia. 

Claims for the following Contracting States:ES,GR 

1. A process bar preparing a compound of the formula 



wherein Ring A is benzo, thieno, pyrido. pyrazino, pyrimido, furano, selenolo or pyrrolo; 
R 2 is hydrogen, (Ci -Chalky!, benzyl, fluoro or cyano; 

R 3 , R\ R 5 and R e are each independently selected from hydrogen, (Ci-Csjalkoxy, benzyloxy, 
phenoxy, hydroxy, phenyl, benzyl, halo, nitro. cyano. COOR 9 , CONHR 9 , NR 9 R 10 , NR 9 COR 10 , (Ci-C 6 )- 
alkyl optionally substituted with from 1 to 3 fluorine atoms; SO p CH 2 -phenyl wherein p is 0, 1 or 2; 
pyridylmethyloxy or thienylmethyloxy; wherein the phenyl moieties of said phenoxy, benzyloxy, phenyl 
and benzyl groups, and the pyridyl and thienyl moieties of said pyridylmethyloxy and thienylmethyloxy 
may optionally be substituted with 1 or 2 substituents independently selected from halo. (Ci-C*)alkyl, 
trifluoromethyl, (Ci-C*)alkoxy, cyano, nitro and hydroxy; 

or two of R 2 , R 3 , R 4 , R 5 and R G are attached to adjacent carbon atoms and form, together with said 
adjacent carbon atoms, a saturated 5 or 6 membered ring wherein each atom of said ring is carbon, 
nitrogen or oxygen (e.g. a methylenedioxy or ethylenedioxy group or a lactam ring); 

R 9 and R 10 are each independently selected from hydrogen and (Ci-C e )alkyl, or NR 9 R 10 together 
form a 4 to 8 membered ring wherein one atom of the ring is nitrogen and the others are carbon, or 
NR 9 COR ,Q together form a 4 to 8 membered cyclic lactam ring; 

G is carbon or nitrogen; 

E is carbon, nitrogen, oxygen, sulfur, sulfoxide or suifone; 



carrier. 




(I) 
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the cuived dashed line in ring B represents one double bond, so that ring B contains two double 
bonds, and the curved dashed line in ring D represents an optional double bond, so that ring D may 
contain 1 or 2 double bonds; 

R 1 is hydrogen or (Ci-Cs)alkyl; 

q is an integer from 1 to 2; . 
n is an integer from 1 to 3 when ring D is lactam ring and n is an integer from 0 to 3 when ring u is 

not a lactam ring; . 

L is phenyl. phenyl-(C,-C 6 )alkyl, cinnamyl. or pyridylmethyl. wherein the phenyl moieties of said 
phenyl and phenyl -(Ci-C 6 )alkyl may optionally be substituted with 1-3 substituents independently 
selected from (C,-C 6 )alkyl. (C,-C 6 )alkoxy. <Ci-C,)alkoxycarbonyl. (C,-C*)alkylcarbonyl or halo; 

R^ and R 8 are each independently selected from hydrogen. (C,-C 6 )alkyl, (Ci-C 6 )alkoxy. wherein 
said (C-Cs)alkoxy is not attached to a carbon that is adjacent to a nitrogen; (C,-C 6 )alkoxycarbonyl. and 
(Ci-C6)alkylcarbonyl; 

or R 8 and R 12 , together with the atoms to which they are attached, form a saturated carbocyclic 
ring containing 4 to 7 carbons wherein one of said carbon atoms may optionally be replaced with 
oxygen, nitrogen or sulfur; 

with the proviso that . 

(a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone, then G is carbon; (b) when fc> is 
nitrogen, then E is carbon or nitrogen; and (c) when either E and G are both nitrogen, or G is carbon 
and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 

or a pharmaceutical^ acceptable salt thereof, 

comprising (1 ) reacting a tricyclic ketone of the formula 




wherein R 2 R 3 , R*. R s . R 6 . E, G and the curved dashed line in ring B are deferred as above, with an 
aldehyde of the formula 



0 
II 

HC-<CH q > n 




and (2) optionally converting the compound of formula l-A obtained thereby to a pharmaceutical^ 
acceptable salt of such compound. 

2. A process for preparing a compound of the formula 
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wherein R 2 t R 3 , R*, R 5 , R 5 , R 7 , R 8 , E, G, L t q, n and the curved dashed line in ring B are defined as in 
claim 1; 

with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone, then G is 
carbon; (b) when G is nitrogen, then E is carbon or nitrogen; and (c) when either E and G are both 
nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 

or a pharmaceutical^ acceptable salt thereof, 

comprising (1) hydrogenating a compound of the formula l-A, as defined in claim 1, and (2) 
optionally converting the compound of formula l-B obtained thereby to a pharmaceutical^ acceptable 
salt of such compound. 

3. A process for preparing a compound of the formula 



wherein R 2 , R 3 , R 4 , R 5 , R 6 , E, G, L and the curved dashed line in ring B are defined as in claim 1; 

with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone, then G is 
carbon; (b) when G is nitrogen, then E is carbon or nitrogen; and (c) when either E and G are both 
nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 

or a pharmaceuticaliy acceptable salt thereof; 

comprising (1) reacting a tricyclic ketone of the formula III, as defined in claim 1, with formaldehyde 
or a formaldehyde polymer and a compound of the formula 



wherein L is defined as in claim 1. and (2) optionally converting the compound of formula l-C obtained 
thereby to a pharmaceuticaliy acceptable salt of such compound. 

4. A process for preparing a compound of the formula 
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10 



15 



20 



25 



30 



wherein R 2 , R 3 , R 4 , R 5 , R G , E, G and the curved dashed line in ring B are defined as in claim 1 and P is 



wherein q, n, R 7 , R 8 and L are defined as in claim 1, and M is carbon or nitrogen; 

with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone. then G is 
carbon; (b) when G is nitrogen, then E is carbon or nitrogen; (c) when either E and G are both nitrogen, 
or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 

or a pharmaceutical^ acceptble salt thereof, comprising 

(1) brominating a compound of the formula l-B, as defined in claim 2, or a compound of the formula 
l-C, as defined in claim 3, and then subjecting the resulting brominated compound to an elimination 
reaction; or 

(2) reacting a compound of the formula l-B, as defined in claim 2, or a compound of the formula l-C, 
as defined in claim 3, with a selenium addition reagent, and then subjecting the resulting selenium 
derivative to an elimination reaction; and 

(3) after performing either of steps (1) and (2) above, optionally converting the compound of formula 
l-D obtained thereby to a pharmaceutically acceptable salt of such compound. 

A process for preparing a compound of the formula 



wherein R 2 , R 3 , R 4 , R 5 , R G , E, G and the curved dashed line in ring B are defined as in claim 1, R" is 
hydrogen, halo, hydroxy, (Ci-C*) alkyl or (C1-C4) alkoxy. and P is defined as in claim 4; 

with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone, then G is 
carbon; (b) when G is nitrogen, then E is carbon or nitrogen; (c) when either E and G are both nitrogen, 
or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 

or a pharmaceutically acceptable salt thereof; 
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comprising (1) reacting a compound of the formula l-D, as defined in claim 4, with a compound of 
the formula (R 11 ) 2 CuU. wherein R 11 is defined as above; and (2) optionally converting the compound of 
formula i-E obtained thereby with a pharmaceutical^ acceptable salt of such compound. 

5 6. A process for preparing a compound of the formula 




wherein R 2 , R 3 . R* f R 5 , R 6 , R 7 , R 8 , E, G, q, n, L and the curved dashed line in ring B are defined as in 
claim 1; 

with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone, then G is 
carbon; (b) when G is nitrogen, then E is carbon or nitrogen; and (c) when either E and G are both 
nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, than R 2 is absent; 

or a pharmaceutical^ acceptable salt thereof; 

comprising (1) reacting a compound of the formula 



30 



35 




wherein R 2 , R 3 , R*. R 5 , R e , R 7 , R 8 , E, G, n, q, L and the curved dashed line are defined as in claim 1, 
with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone. then G is 
40 carbon; (b) when G is nitrogen, then E is carbon or nitrogen; and (c) when either E and G are both 
nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 1 is absent; with a 
compound of the formula (R 13 ) 2 CuLi f and (2) optionally converting the compound of formula i-G 
obtained thereby to a pharmaceutical^ acceptable salt of such compound. 

45 7. A process for preparing a compound of the formula 
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wherein R 2 , R 3 , R 4 , R 5 . R 6 , E, G and the curved dashed line in ring B are defined as in claim 1 and P is 
defined as in claim 4; with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or 
sulfone, then G is carbon; (b) when G is nitrogen, then E is carbon or nitrogen; (c) when either E and G 
are both nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 
or a pharmaceutically acceptable salt thereof; 

comprising (1) reacting a compound of the formula l-B, as defined in 2, with a reducing agent; and 
(2) optionally converting the compound of formula l-O obtained thereby to a pharmaceutically accept- 
able salt of such compound. 



io 8. A process for preparing a compound of the formula 




wherein R 2 , R 3 R*. R 5 , R 6 , E, G and the curved dashed line in ring B are defined as in claim 1 and P is 
defined as in claim 4, with the proviso that (a) when E is carbon, nitrogen, oxygen, sulfur, sulfoxide or 
sulfone. then G is carbon; (b) when G is nitrogen, then E is carbon or nitrogen; (c) when either E and G 
are both nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, then R 2 is absent; 
or a pharmaceutically acceptable salt thereof; 

comprising (1) reacting a tricyclic ketone of the formula III, as defined in claim 1, with a (Ci-C*) 
alkyl silyl chloride or a Lewis acid, and a compound of the formula 



O 

35 

wherein P is defined as in claim 4; and (2) optionally converting the compound of formula l-M obtained 
thereby to a pharmaceutically acceptable salt of such compound. 

9. A process for preparing a compound of the formula 

40 



45 




50 t-P 



wherein R 2 , R 3 , R 4 , R s , R 6 , E, G and the curved dashed line in ring B are defined as in claim 1, P is 
defined as in claim 4 and the curved dashed line in ring D represents an optional double bond, so that 
ring D may contain 1 or 2 double bonds, with the proviso that (a) when E is carbon, nitrogen, oxygen, 
sulfur, sulfoxide or sulfone, then G is carbon; (b) when G is nitrogen, then E is carbon or nitrogen; (c) 
when either E and G are both nitrogen, or G is carbon and E is oxygen, sulfur, sulfoxide or sulfone, 
then R 2 is absent; 
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or a pharmaceutical^ acceptable salt thereof; 

comprising (1) converting a compound of the formula l-O, as defined in claim 7, to the correspond- 
ing acetate, mesylate or tosylate derivative wherein said acetate, mesylate or tosylate replaces the 
hydroxy group; (2) subjecting said acetate, mesylate or tosylate derivative to an elimination reaction; 
5 and (3) optionally converting the product of formula l-P obtained thereby to a pharmaceutical^ 

acceptable salt of such compound. 

10. A process for preparing a compound of the formula 

10 



15 




wherein R 3 , R*. R s , R s , R 7 , R 8 , E, n and L are defined as in claim 1, 
or a pharmaceutical^ acceptable salt thereof, 
25 comprising (1) subjecting a compound of the formula 



30 




N-lto3 



IX 

40 

wherein R 3 R*. R 5 R 6 , R 7 , R 8 , E, n and L are defined as in claim 1, to lactam formation conditions, and 
(2) optionally converting the compound of formula l-R obtained thereby to a pharmaceutically accept- 
able salt of such compound. 

45 11. A process according to claim 10, wherein said lactam formation is accomplished by reacting said 
compound of formula IX with a dialkylcarbodiimide or titanium IV isoproxide. 
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<CH q ) n -f1 N-L 



Ring A is benzo, thieno, pyrido, pyrazino, pyrimido, furano, selenolo or pyrrolo; and R 1 to R 13 , E, G, L, M, 
and n have the meanings stated in the text. 

The compounds are cholinesterase inhibitors useful in the treatment of dementia and Alzheimer's disease. 
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